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INTRODUCTION

Banana is one of the most important commercial tropical
fruit crops of India. It occupies an area of 3,25,700 hectare:
with an annual production of 80, 56,400 ténnes which correspond:
to 9.75 per cent of the total area and 21.45 per cent of the
total production of fruit crops in India, In Kerala, +the cro
accounts for an area of 22,602 hectares and a production o
3,03,080 tonnes [Anon.; 1994). The State occupies the sevent!
position in banana production within the country. Aﬁong +the
various varieties of the crop grown in Kerala, *Palayankodan
(Syn. Mysore - AAB group) and *Njalipoovan’ (Syn. Rasakadali
AAB group) occupy a place of prominence. *Njalipoovan’ is +th
traditional variety of the homesteads of Kerala for both frui-
and leaf purpose. *Palavankodan’ is well adapted to Keral
homesteads and due to¢ demand, grown even as mono cro

extensively. It is of hardy nature with average fruit qualities

The leaves are the chief sites of photosynthesis of
crop and the total leaf area is usually assumed to be the siz
attribute . that best measures its inherent photosyntheti
potential. The partitioning of biomass between vegetative tissu
- and fruiﬁ‘ gives an indication of plant efficienecy toward
productivity. As Champion (1967) pointed out, the frui
pfoduction potential in ‘Cavendish’ subgroup is about double tha

of *Gros Michel'. Only about 10-14 per cent of ‘Gros Michel



biomass is fruit compared with about 33 perwcent of ‘Grand Nain’
in Panama. Calculations made in Honduras wusing ‘Grand Nain’
indicate that if finger dry weigh£315 compared with harves? dry
welight and not total dry ﬁeight, a harvest index of 37—4? per
cent is obtained. The dry weight of the total foliage préduced
was about equal to.the dry weight of the fingers or about 28 per
cent. Thus, both foliage and fingers are equally important én the
partitioning process in ‘Grand Nain’ growing under excéllent
conditions. ‘Grand Nain’ has less foliage and therefore= more
proportion of the flowers are converted to fruit. However, in
cultivars belonging to AAB genome, the vegetative growth is more
and y}eld is less compared to varieties of AAA genome (Stovgr and
Simmonds, 1987). Although it is thought that a banana plant
produces more 1eave$"than that reguired for normal fruit
de?elopment, pruning of. banana leaves is not usually recom@ended
as a commercial practice as this is believed +to affect  bunch
development, reduce the green life of the picked bunch and cost

extra money labourwise.

Fresh and dried leaves'of banana are utilised for a
number of purposes in South India. Bananas are §grown gither
exclusively for harvesting leaves or the leaves are taken ?after
the bunches are harvested or sometimes even from the st%nding
plant of ratoon crops. In Maharashtra, farmers retain onlé 6-8
leaves per plant in *Basrai’ banana plantations and remov% the

rest of the leaves. According to Robinson'and Nel (1988) a leaf
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érea index of about six at flower emergence represents the
optimum leaf cover for maximum yieid potential. At higher 1leat
area index, light and temperatﬁre becomes limiting and the cycle
time component of yield per annum becomes too long. Pruning of
leaves before flower initiation merely delays flowering and cycle

time.

Ear%ier research works on controlled partial defoli-
ation in banana have shown thaf in AB and AAB group dessert
bananas, the proportion of the economic part is comparatively
lower and Iimiting the vegetative growth will enable the bunch to
be the.sink for the nutrients. Thus, through leaf pruning it may
be possible to direct more energy towards bunch development than
to support supra optimum vegetative growth. The leaves +thus
removed can fetch additional returns by way of sale in the 1local
markets for use as leaf plates. The domestlc demand for banana

leaves, now, 1is mainly met from outside state sources.

The present study was therefore undertaken to regulate
the vegetative growth of the banana plant to create a balance
between the growth of the vegetative and economic parts. The
findings emanating from of the study will provide valuable
information about the extent of leaf area that can be sacrificed
without affecting yield and quality by way of removal or disease
incidence. This information will also support decisions on leaf

disease management strategles.
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REVIEW OF LITERATURE

Banana growth is largely a function of the number of
leaves (Simmonds, 18966). A banana plant produces more leaves
than +that 1is required for normal fruit development since this
enables the plant to build up a strong pseudostem frame work
capable of supporting the bunch (S5tover and Simmonds, 1887).
The banana plant may need to develop a large leaf area during the
pre-floral phase to increase the potential to set a large bunch
(Turner, 1980; Krishnan and Shamugavelu, 1983 and Stover and
Simmonds 1887). However the role of post-floral leaf area in
determining the final yield potential of banana is less clear

(Robinson et al., 1982).

Partial defoliation studies have been conducted in
banana by a number of research workers in order to find out the.
optimum leaf area for optimum growth and development of the crop.
The results of sﬁch studies in banana and other crops are

summarised below.
2.1 Effect of leaf pruning on growth characters
2.1.1 Effect of leaf pruning on plant height and girth

Basu (1801) reported that intensive leaf pruning from

the hardy ‘Athia’ banana variety of Assam reduces the growth of



the plants. On the other hand Hartman and Bailey (1928) observed
increased plant height due to defoliation in some instances in

banana.

According to Pillai (1875), retaining elther 6, 9, 12,

15, 18 or all leaves in ‘Poovan’ banana until flowering affected
plant growth.‘_Plants with all the leaves significantly produced
maximum mean height followed by plants with 15 and 18 leaves.

Lowest mean height was recorded in plants with 6 and 9 leaves.

—

Martinez (1984) reported no effect of defoliation on
either plant height or girth of banana var. Dominica Harton. In
‘Basrai’ banana plants, the height increased as the number of
functional leaves per plant increased (Kothavade et al., 1885).
According to Satyanarayana (1985), in ‘*Basral’ banana, different
levels of functional leaves did not influence plant height
significantly.

Pillai qnd Shanmugavelu (1977) reported that the mean
girth of the corm decreased with the increase in the number of
functional leaves. Sat?anarayana (1985) observed that the
retention of all functional leaves recorded the maximum plant
girth. There was a decreasing trend in many of the growth
parameters such as height, girtﬁ‘etc. by decreasing the number of

functional leaves.



Effect of defoliation on other crops also are rgported

by research workers.

In 'Gordo’ grapevine, Buttrose (1968) reported thgt the
trunk was least affected by leaf reduction followed by shoot,
berries and roots. The minimal leaf area for unimpeded grgyth of
aerial organs was estimated to be 1500 sq. em (12 leaveszr A
fall in leaf number resulted in a longer lag phase and a qporter
second growth phase. Growth rate in second phase was ﬁot égeatly

affected.

Sourial and Meligi (1976) reported reduced cane Jlength
in 'Thompson Seedless’ grépeé due to defoliation. Fourniou# and
Bessisi (1980) observed that in grape vine cv. Pinot, defoléation
twice a week ~auring a vegetative cycle led +to shq%tened
internocdes so that shoot growth was less than in leafy .%ines.
Relative differences in the élongation potential. of inta?nodes
because of their position on the plant were not affectéd by
defoliation. The duration of active growtﬁ: period wag not
affected but it was followed by a month of slow growih in
defoliated vines which did not occcur in leafy wvines. Todo?gv and
Mievska (1984) stated that constant leaf removal caused a g;eater
size reduction in tissues of ‘lItalian Reisling’ grapes' with

adverse effect on vascular bundles.



In young mango plants Parisot (1988) observgd that
removal of leaves as s5o0on as they reached 5 cm in length ;psulted

in suppression of rhythmic growth.

In dry bean, Wallace and Munger (1885) suggespgd that

leaf area ratio may be the chief factor responsible for growth

differences.

."\
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In maize, Crockett and Crookston (1980) reported that

defoliation reduces tillering.
2.1.2 Effect of leaf pruning on leaf characters

There are pronounced differences in the photosynthetic
efficiency of banana leaves due to leaf age (Giépema -
Groenendijk, 1970), leaf water potential (Ke, 1880), gultivar
(Stover and Simmonds, 1987) and light intensity (Robinéon and

Nel, 1989).

Hartman and Bailey (1929) reported complete recovery of
the leaf surface after defoliation in some instances in ‘banana.
Summerville (1944) reported that phylachron in banana was 7 days
under tropical conditions. 1In ‘Poovan’ it varied from q to 8.6
days. Phylachwn decreased with increase in plant age (Qpampion,

1963). Pillai and Shanmugavelu (1976) observed that in ‘Poovan’



banana, defoliation did not affect +total leaf production.
Phylachron decreased with the increase in the number of
fﬁnctional leaves. Highest total leaf area was recorded from

plants which retained all leaves.

Turner and Hunt (1987) reported that in ‘*Williams’
banana, complete defoliation at 15 and 25 leaf stages resulted in
the productidﬁ of an‘extra 3-4 leaves before bunch emergence.
Defoliation did not change the number of leaves produced by
ratoon crops. C&mplete defoliation at 35 leaf stage reduced the

—

number of live leaves at harvest from 5.2 to 4.1.

2.1.3 Effect of number of leaves produced on flower initiation

and flowering

There exists 2 different views on .the relationship
between leaf production and flower ihduction in banana. One view
is that a reasonably constant number 6f leaves emerge prior to
floral initiation' (Ticho, 1960; Wardlaw, 19%2 and Champion,
1963) and the other wview is that the number of unemerged leaves

“inside the pseudostem at floral initiation is fairly constant
(Summerville, 1944 and Champion, 1961). But both these vilews
are based on the production of a fixed number of leaves in total.
The total number of leaves produ;ed per plant maf vary from 23-50

depending upon cultivars (Turner, 1870 D).



Summerville (1944) formulated an arithametical -model
for determining bunch initiation. He recognised flowering as a
function of total expanded leaf area, the exposure of egph leaf
to sufficient hours of day light and the mean temperaturg’ during
the functional life of each leaf. When tﬂe product of tgpse (Ts)
reached a +threshold value, the bunch was initiated. grom the
examination of +the data of Summerville, bunch igitiation
occurs at Ts of 5.6 x 1011 yhereas differentiation occuég at Ts
6.3 x 1011. However, Barker and Steward (1962) do noé favour
this as a generally applicable hypothesis. Simmondé (1966)
regards the concept as a crude measure of net aséimilatién or of
some metabolic rate.‘ However Ts values have never been .verified
experimentally in the tropics. Later, an attempt was made to
f£ind out the applicability of Ts concept in the banana Q¥ - Poovan
by Pillai and Shanmugavelu (1976). The highest Ts yélue Wwas
observed in plants which retained the highest n%mber of

functional 1leaves and the lowest value was observed ip plants

which retained the minimum number of functional leaves.

Hartman and Bailey (1829) reported that defol%ation in
banana delayed shooting in some instances. Summervilié (1944
found that eleven leaves remained within the pseué?stem of
‘Dwarf Cavendish’ banana when the bunch could be detecﬁéd with &
hand lens. Dumas (1955) reported that slow gréwiég ‘Dwart

Cavendish’ +type at French Guinea and France, produced 3J3-38



leaves and apparently 1inlitiated its inflorescence on the
production of 25th leaf. Ticho (1980) reported that in Israel,
‘Dwarf Cavendish’ banana initiated its inflorescence on the
production of 23rd l;af. Champion (1961) found 10 to 12 leaves
remaining within the pseudostem of cv. Poyo at bunch

initiation.

Ram “Mohan et al. (1962) stated that in banana plant,
lower number of functional leaves delayed flower bud
differentig@ion. Barker and Steward (1962) found 9 to 11 leaves
within the pseudostem in 'Gros Michel’ when the bunch could first
be detected and recorded a total of 45 1leaves on bunch
initiation. According to Champion (1963), while in the
development of any one plant, a certain leaf area must be
produced béfore bunch initiation occurs, in a population +the

vegetatively largest is not necessarily the first one to throw a

bunch:

Naik (19683) reported that the total number of leaves
per plant before Euhching has been worked out to an average of 25
in ‘*‘Chakrakeli’ (white) and ‘Mauritiuns’, 27 in ‘Poovan’ and 29
in *Bontha’. Simmonds (1866) estimated that 60 to 70 leaves are
produced prior to flowering in banana. Turner (1970b) suggested
that approximately 11 unemerged leaves are present in banana,

irrespective of the stage of development.
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ﬂambisan (1972) stated that pure acuminata clones
produced significantly lower number of leaves than predominantly
acuminata hybrids. Among the predominantly acuminata hybrids,
‘Poovan’ produced the lowest number of 31.8 leaves followed by
*Nendran’ (38.4 leaves) and ‘Ney Poovan’ (41.2 leaves).

A

Samuel (1972) reported that 24 leaves are produced in
‘Robusta’ banana prior to flower initiation and eight to thirteen
leaves are retained at the time of shooting. Healthy ‘Gros
Mi&hel' p%?nts have eleven to fourteen or more intact leaves at

shooting and twelve to sixteen of the upper pseudostem sheaths

(Wardlaw, 1972).

Pillai and Shanmugavelu (1977) reported that floral
initiation was delayed in plants maintained with 6 and 8
functional leaves whereas 1t was earlier in +treatments. with

higher number of functional leaves 1n ‘Poovan’.

Stover (1979) found that floral initiation took place
after 26-31 leaves (recorded from the time a peeper was 12 cm
tall) were produced in ‘Grand Nain’. This was in close agreement
with studles by Ganry (1973) and Lassoudiere (1977). At the time
of floral initiation, an average of 11.8 leaves remain in the

pseudostem.
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Satyanarayana (1985) reported that in ‘Basrai’ banana,
retention of all functional leaves recorded the shortest duration
to flowering. 1In a contradictory report, Kothavade et al. (1985)
observed delayed /}lowering in *Basral’ banana due to retention
of all functional 1leaves. In general, it 1is reported +that
pruning of banana leaves before flower initiation delays

flowering.

Research workers  have reported the effect of

defoliation on the flowering of other fruit crops.

——

In grapes, Gardner et al. (1952) reported that pruning
does not influence flower initiation. May and Antcliff (1964) in
*Sultana’ grabes and Shanta and Rao (1868) in ‘Anab-e-Shahi’

grapes have reported similar results.

In papayva, Awada (1967) reported that . when
hermaphrodite plants were defoliated in February when carpellodic
types of flowers appear 1in greatest aquantities, male sex

expression was promoted.

In citrus, Randhawa and Srivasta (1986) reported +that
terminal shoots of almost all the flushes in ‘Hamlin’ Sweet
Orange showed more shoot lengtﬁuand leaf area per shoot than the
laterals and +the number of flowering shoots was greater in

terminals than in laterals.
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In pecan trees, the total number of pistillate flowers
decreased with the earliness in defoliation. It was highest in

non~defoliated plants (Medina et al., 1987).

In crops other than fruits also, defoliation has been

found to affect flowering.

In 'haize, Crookston and Hicks (1978) observed that
defoliation can be used to modify the flowering date.

In sugarcane, when four cultivars were pruned weekly
from ‘August to October, the removal of old leaves had 1little
effect on flowering whereas the removal of young leaves (during
the second half of August and the £first week of September)
delayed flowering in three cultivars. The treatment completely
inhibited flowering 4in INCA III and C 2515°76 and affected
inflorescences in CP 5243 and C 18985—74 (Sam and Iglesias,
1987).

Sudhakara et al. (1989) found no adverse effect of leaf

removal on female flower production of West Coast Tall coconut.

2.1.4 Effect of leaf pruning on bunch maturity, harvest and crop

duration

Hartman and Balley (1929) reported that if banana

plants are defoliated before shooting, the bunches were less
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affected than. those defoliated after shooting. Fruits of
defoliated plants took longer time to reach a certain standard

size and were more mature than was usual for that age.

Ticho (1960) described a technigue used in Israel +to
control +the timing of harvest. It involved setting the sucker
during the summer ﬁonths and regulating its growth to avoid the
. inflorescence‘.differeptiating during the winter. The suckers
were defoliated before the winter if they were too large. This
delayed d}fferentiation of the inflorescence and hence harvest.
Turner (1970a) found that the four leaves preceding the flowers
influence +the maturation of the bunch. Wardlaw (1972) stated
that any circumstance which decreased the functional leaves 1is
liable to have an adverse effect on bunch formation and its
development +to maturity. Premature defoliation due to Sigatcka
leaf spot induced fruit ripening in the field and +ten healthy

leaves were required at flowering or four at harvest to prevent

this occurence. (Stover, 1974 and Ramsey et al., 1980).

Pillai (1975) reported that the period of maturity of
bunches from shooting was early in plants with more number of
functional leaves. Total cropping period was considerably less
in plants which maintained all -leaves or a minimum of elghteen
leaves, while it was more in plants which maintained nine leaves

in ‘Poovan’ -banana.



Kotha?ade et al. (1985) reported +that due to +the
retention of functional leaves in ‘Basrail’ banana, flowering and
hence harvesting was delayed. In 'Williams’ banana, removal of
more than 75 per cent leaves 1nduced stress in the plant crop and
reduced the green life of the bunch and led to possible bunch
scorch. (Anon., 1988). Turner and Hunt (1987) observed that in
‘Williams’ banana, complete defoliation of the plant crop at the
"5  leaf stage‘had no effect on the harvest of the plant crop but
delayed bunch harvest in ratoon crops by 2 months due to delayed
developmqu;of ratoon suckers. Complete defoliation at 15 and 25
ieaf stages in the plant crop produded an extra 3-4 leaves before
bunch emergence'and'consequently a delayed harvest. Defoliation
at 15 and 25 leaf stages was effective ih delaying harvest in
plant c¢rop but not in ratoon crop. Robinson et al. (1992)
reported ?hat i1n *Williams’ banana, fleld ripening of bunches did

not take place as a result of defocliation.

According to S5ingh and Bhattacharya (1992) reduction in
phylachwn exerted comsiderable influence in reducing overall crop

duration in banana.

In grapes, Sourial and Meligi (1976) showed +that
‘Thompson Seedless’ grapes required a leaf surface area of about
2200 sq. cm. (12 leaves) for the development and maturation of

each fruit bunch, that is 8 sq. cm. leaf area per gram of fruilt.



Maturation was delayed in bunches provided with 1500 sq. cm leaf

area although they reached normal weight.

2.1.5 Effect of leaf pruning on sucker production and sucker

growth

Ploidy and genomic blood are considered as +the two
major general characters determining sucker production (Stower

and Simmondsn_1987).

Venkataramani (1946) recorded more number of suckers in
Musa pgl:}signa derivatives and less number of suckers 1n Musa
" acuminata derivatives. Musa balbisiana clones have been reported
to produce larger number of leaves as compared to Musa acuminata
clones (Nambisan, 1972j. Sucker production is less in triploid

banana (Gregory; 1954 and Shanmugavelu and Balakrishnan, 1980).l

Turner (1970b) reported that in ‘Wllliams’ banana, rate
of sucker growth and plant water relatlons were affected by
defoliation. Sucker growth was highest when 2-3 leaves remained
on the parent plant. According to Turner '(1976), sucker
emergence was dependent on the stage of deyelopment of the parent
plant. Plants which had not produced at least 12 leaves would

not throw suckers.

Chakraborthy (1977) reported that production of suckers
was high in ‘*‘Monthan’ (ABB) and also ‘Robusta’ {(AAA).
Alakiamanavalan (1979) observed profuse suckering in the

cultivars of AA genome.



. Stover and Simmonds (1987) reported that when
defoliation in the gother plant left as few as seven leaves at
flowering, ratoon Qucker growth of ‘Valery’ and ‘Grand Naiﬁ’
bananas were accelerated. They suggested that increased light

penetration may be the causative factor.

2.1.6 Effect of leaf aﬁpaﬂ;ﬁin?. on biomass and dry matter

produgtion

_égcording +to Berrill (1958), throughout the life of the
-banana plant, starch, sugars and proteins are manufactured in
leaves and pseudostem, and some of these are used directly in the
growth process of the plant and its developing suckers and the
balance is stored in the corm. After shootling, the reserve food
material becomes available to meet the requirement of bunch and
flowers. Martin-prevel (1967) suggested that during the. life
time of =a banana plant, corm acéumulates starch in storage
tissues, Dbut the major mineral nutrients were not stored to any

extent.

According +to Champion (1967) +the partitioning of
biomass between vegetative tissue and fruit gives an indication
of plant efficiency in the production of fruit. The fruit
production potential in the *Cavendish’ group is about double
that of *‘Gros Michel’ . Only about 10-14 per cent of ‘Gros

Michel’ biomass is fruit cémpared with about 33 per cent of



I8

*‘Grand Nain’ in Panama. Calculations made in Honduras using
tGrand Nain’ indicate that if finger dry weight is compared only
with harvest dry weight and not total dry weight, a harvest index
of 37-43 per cent is obtained for ‘Cavendish’ varieties. The dry
weight of the total foliage produced was about equal to the dry
weight of the fingers or about 29 per cent. Thus both foliage
and fingers were equally important in partitioning process in
‘Grand Nain' growing under excellent conditions (Stover and

Simmonds, 1987).

phve

Sheela and Aravindakshan (1990) noticed a ©progressive
increase in total drymatter content of banana c¢v. Palayankodan
with age of the plant and it was most rapid between the late
vegetative phase and shooting time. This was because the plant

showed a very high rate of growth during the period.

2.2 Effect of leaf pruning on yield characters of banana

2.2.1 Effect of leaf pruning on bunch size, welght and yield of

banana

Bartman and Bailey (1929) conducted controlled partial
defoliation experiments in banana‘and observed that the younger
the bunch was at the time of defoliétion, the greater was the
loss in bunch weight. The co;;elation between bunch weight and

leaf area was also reported by Croucher and Mitchell (1940).



Murray (1960) established a correlation between the
size (length and breadth) of the third leaf at the age of 6
ﬁonths and the final bunch weight in a plant crop of ‘Dwarf
Cavendish’ banana. Lossois (1964) showed a high correlation
between yield and the clrcumference of +the pseudostem at
flowering. An undesirable effect of defoliation treatment would
be =a reductign in fresh weight of the. bunch especially if
-defoliation took place too close to bunch emergence (Leigh and

Sproule, 1967).

Turner (1970a) reported that in 'Williams’ banana, leaf

@cof-‘ Qc.nsi’mc 'onﬂwi"}])
length durationAwas related to bunch weight positively. Yield
was markedly affected only when less than four leaves were
retalned after flowering. The four leaves preceding the flower
infiluenced the weight and maturation of +the bunch. Turner
(1970b) reported that increase in leaf area in the ratoon crops
did not result in increased production. However this decline may

be related +to incidence of pests and diseases particularly

nematodes.

Pillai and Shanmughavelu (1978) reported +that in
*Poovan’ banana, bunch weight was positively correlated with
functional 1leaf area. Maintaining 12-18 leaves was found Dbest

for optimum yields.
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Leaf area 1is an important index of vigour which
influence +the consequential yielding capacity of a banana
cultivar. (Chakrabarthy and Rao, 1980). The banana plant may
; need to develop a large leaf area during the pre-floral phase to
.increase the potential to set a large bunch. (Turner, 1980 and
Stover and Simmonds,.1987). Krishnan and Shanmugavelu (1883)
reported that in ‘Robusta’ banana, the total number of leaves had
‘a positive asébciation with bunch weight but the effect was not

significant.

—

Martinez (1984) studied the effect of defoliation_ on
yields "in the first two harvests in banana plants continually
defoliated +to leave 4, 6, 8, 10 or 12 1eavés per plant. Yields
were similiar in control non-defoliated plants and 1in plants
defoliated to leave a minimum of 8 leaves per plant. Defoliating
to leave 4 and 6 leaves per rlant reduced yields by 50 and 32 per
cent respectively in the first harvest and by 50 and 40 per cent
respectively 1in .the second harvest. Kurian et al. (18985)
- observed that 1in - ‘Nendran’ banana, the number of functional
leaves per plant had a positive direct effect on yield, but +the

rate of dependence was too small.

Kothavade et al. (1985) reported that 3in ‘Basrai’

banana as the number of functional leaves per plant increased,

the weight of the bunch was progressively increased. Maximum
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bunch weight was recorded from plants which retained all the

functional leaves.

Sathyanarayana (1985) reported that in *Basrai’ banana,
retention of ‘all functional leaves produéed +he heaviest bunches,
statistically superior to retention of 10, 8 and 6 leaves. The
effect of reténtion of 16, 14 and 12 functional leaves was on par
with that gf the retention of all functional leaves in
succession. Since the influence of 12 functional leaves was on
par with pggt of all functional leaves, this is considered as the
minimum follage essential for optimum yields of °‘Basrai’ banana.
Daniells and O’'Farrell (1887) were able to manipulate ratoon
sucker yield 1in banana by excising the pareﬁt pseudostem at
different heights. Ratoon sucker yleld was reduced by severe
pruning.

Turner and Hunt (1987) feported that in ‘Williams’
banana, complete defoliati&n at the 35 leaf stage reduced bunch
weight and the production of fresh fruits by ‘about 30 éer cent.
Removal of 50 or 75 per cent of +the total leaves did not
adversely affect bunch mass in the plant crop of ‘Williams’
banana. Withlincré%ed severity of leaf pruning, yileld of ratoon
crop (bunch mass and finger length) were affected (Anon., 1988).
The threshold leaf number at fiowering was 9 above which bunch

mass increased only slightly but below which bunch mass dropped
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sharply. Robinson et al. (1992) reported +that in ‘Williams'
banana, bunch mass was not influenced by different levels of
pruning in the plant crop but was significantly reduced in . two

ratoon cycles by severe pruning.

Research workers have studied the effect of defoliation

on other fruit crops also.

-
()

In grapes, Winkler (1954) observed that heavy pruning
of vinifegi_grape vines leading to great. reduction in total leaf
-area limiteq fruit setting in +the vine due +to lack of
carbohydrates. .In ‘Red Muscat’ and ‘Aligote’ grape vines,
Todorov and Zankov (1965) reporﬁed thg} the retention of leaves
on the lateral branches increased bunch and berry size. Purchit
et al. (1979) reported that bunch weight increased in ‘Anab-e-
Shahl’® grape with incyeasing leaf area per bunch. The maximum
size and weight of the berries werelobtained when 15 leaves were
left to a bunch giving an area of 3064cm®. Fournioux and Bessisi
(1980) reported +that in grape vine cv. Pinot, as a result of
defoliation twice a week during a vegetative cycle, inflorescence
development was followed by complete fruit set failure. Lorenzo
and Sottile (1984) studied +the behaviour of grape vine cv.
Cataratto lucida defoliated at harvest. Average bunch weight was
significantly reduced after 30ﬂand 130 per cent leaf removal as

compared with non defoliation. The reduction in bunch weight
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after 60 per cent leaf removal was not significant. Macek and
Ma}us—Rozman (1987) reported +hat in grape vine cvs. Rumeni
.Plavec, Zametna Crnina and Kraljevina, dates of defolliation had
no significant effect on grape yield. A significant effect of
leaf area on yleld was found only in cv. Zametna Crnina. . In
‘Sauvignon blanc’ grape vine, yield was not significantly
affected by different levels of leaf removal or timing of leaf
removal. Shanmﬁéavelu (1989) stated that theileaf area on the
previous season shoots and the current season shoots both
influence ths;size of berries on the vine. The disposition of
thé leaf in relation to bunch position is also an important
factor determining Dberry yield. The presence or. absence of
leaves below the bunch aépeared to influence the bunch

development more than those above the bunch.

In pea, if the.leaf area per hectare at flowering was
increaséd byla higher sowing rate on mare favourable weather, the
yiéld was enhanced. (Kornilov and Kostina, 1965).

In pear var. Precoce di Altedo, Fregoni and Roversi
(1966a) recommended leaving one fruit per;40 to 50 leaves in
order +to -obtain a good yield without undue reduction of fruit
size. In pear var. ‘Williams’, leaving one fruit per 60 leaves

to be the
was foundﬁbest for optimum ylield.
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Fregoni and Roversi (1966b) found that in apple
varieties Iméeratore, Stark Delicious and Campanino, fruit size
and Weighgfincreased with increasing number of leaves per fruit.
For optimum yield and fruit size, the recomﬁendation for
‘Imperatore’ 1s slightly 1less than 30 leaves per fruit, for

*Stark Delicious’ 30 leaves per fruit and for ‘Campanino’ more

than 30 leaves per fruit.

-

In ‘Kew’ pineapple, +he number of leaves at one year
after planting is a good index of fruilt welght and yield

potential (Chadha et al., 1977).

Similar studies . conducted 1in other crops gave the

following indications:

Tn ‘Harvester’snap bean, Greene and Minnick (1987)
reported that yield reduction began somewhere between 33 per cent
and 50 per cent defoliation twice, during flowering or pre-

flowering stage.

Hardon et al. (19692) found significant correlation

between leaf area and bunch yield in a number of progeniles of oil

palm.

In cassava, Sinha and Nair (1871) observed that only

those cultivars which have larger leaf area and leaf area  index
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were high yielders. “According to Ramanujam (1983}, for high
yvield of cassava cultivars, optimum leaf area index should be
maintained for a longer period. Similar results were obtained by

Paramaguru and Thamburaj (1991).

In coriander cv. PS 360, leaf plucking significantly

reduced seed yield (Bhati, 1888).

-
]

In tomato cvs. Calypso and Dombito, different
intensities of weekly leaf removal was compared soO that 15, 18,21
or , 24 leaves per plant remained, by Buitelaar (1989).
Differenqes in yields per square metre and average fruit weight
were not significant. In a tiial in which 0, 3, 6, 9 or 12
leaves 1were removed, the yield per square metre was adversely

affected by the most severe defoliation treatments.

In ‘West Coast Tall’ coconut, Sudhakara et al. (1989)
reported +that removing one, two or three oldest 1leaves 1in
succaessive or alternate months in the summer had no adverse

effect on nut yield.

2.2.2 Effect of leaf pruning on fruit characters

Berril (1956) showed that poor filling of banana fruits
can be prevented if the plants have. an efficient root system and

a large healthy crown of leaves.
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Pillaj and Shanmugavelu (1978) reported that in
. *Poovan’ banana, the mean number of hands and fruits in the bunch
increased with increase in the number of functional leaves. AThe
length of +the rachis, pedicel iength, weight, volume, leﬁ%ggi
peel ﬁeight and pulp weight of the fruit increased with increase

in +the number of functional leaves. Pulp/peel ratio was highest

when the lowest number of six functional leaves were retained.

-
4

Satyananarayana (1985) reported that in *Basrai’
banana, retention of all functional leaves recorded the maximum
numfer- of hands and:fruits of better size. Turner and Hunt
(1987) observed that iﬁ ‘Williams’ banana, complete defoliation
at 35 leaf stage reduced the number of hands per bunch by 19 per
cent, +the number of fruits per bunch by 16 per cept, the number
of frults per hand by 7 per cent and finger weight by 16 per

cent.

Robinson et gl.'.(1992) stated that in ‘Williams’
banana, there was no adverse effect of controlled leaf pruning at
flower emergence on fihger length of plant crop. In the first
ratoon cycle, finger length declined progressively with

increasing severity of leaf pruning.

In grapes, Aravindakshan and Krishnamurthi (1968)
reported that the total defoliation of shoots resulted in the

production of seedless berries. This was found prominently in
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the variety Habshi. Howeve: the exact reason for the production

of seedless berries could not be given.
2.3 Effect of leaf pruning on fruit quality

Wardlaw (1972) reported that healthy ‘Gros Michel'
banana plants have 11 to 14 or more intact leaves at shooting and
12 to 16 of éhe upper pseudostem sheaths and these leafy
conditions stand in a close and direct relationship to fruit

. quality.

"Pillai and 'Shapmugavelu (1978) observed +that in
*Poovan' banana, ffuit'quality in terms of TS83, +total sugars,
reducing sugars, sugar/acid'ratio etc. was positively related
with funectional leaf area. Rajaram (1980) reported drastic
reduction in fruit quality due to reduction in effective leaf
area. Kothavade et al. (1985) reported no significant difference
in the quality of ‘Basrai’ banana fruits due to defoliation when
‘upto eight leaves were retained 180 days after planting.

4

Robinson et al. (1892) reported that the pre-—

climacteric storage life of mature banana fruits was shortened
when less than five leaves were present on the plant at

flowefing. Between five and twelve leaves produced no apparent

extension in fruit storage life. With only one or two leaves,
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most fruits started softening raplidly seven days after harvest,
while some fruits remained hard. There was about a two day
extension of time to 50 per cent soft for fruits from plants with

more than four leaves compared with those having one or two

leaves.

In grapes, leaf area strongly influences fruit quality.
Overcropping inf.grapes is gqneraily associated with fruits of
poor colour (Winkler, 1954; Shaulis and Robinson, 1953; Weaver et
al., 19857 and Koblet, 1967). Loomis and Lutz (1857) found that

2 leaf area per vine

‘Cancord’ grapes had very géod colour with 5m
while with 2 m2 or less of leaf area per vine, the fruits were
always poor in colour. Todorov. and Zankov (1965) reported
increased sugar content of berries in ‘Red Muscat’ and tAligote’
grape berries due to retention of leaves on the laterals. Koblet
and Perret (1971) studied ‘*Riesling’ x ‘Sylvaner’ vines and
showed that grape sugar content increaéed with number of leaves.
Kliewer and Weaver (1971) found a close relationship between leaf
area per unit weight.of fruit and fruit coloration at harvest.
They found that 11-14 cm2 of leaf surface per gram of fruit was
reguired +to produce well colored ‘Tokay’ fruit. This was
equivalent to about 9-96 leaves per cluster. Reddy et 2l.
(1978) reported that in ‘Anab-e-Shahi' grapes, the highest TSS

(19.9%), highest sugars (15.16%) and sugar acid ratio and minimum

acidity were observed when 10 leaves were retained per bunch
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providing a leaf area of 1870 cm2. Purohit et al. (1879)
repoxrted that in ‘Anab-e-Shahi’ grapes, the highest TS8S, sugar
acid ratio, sugar contegt-and lowest acidity were observed when
six leaves were retained per bunch. An JIIHR report (Anon.,
1985) states +that for increased bunch and berry quality in
grapes, &600 cm2 leaf area is to be retained per bunch in
‘Thompson Seedless’ and 3000 cmz leaf area per bunch in ‘Anab-e-
Shahi’. -

2.4 Effect of leaf pruning on dry matter production and nutrient

c——

-uphbake

Manurial experiments as early as in 1921 had revealed
that nitrogen and potassium were required IﬁﬁnIhigé"ﬂaméunts by
the banana plant (Fawcett, 1921). Baillon et al. (1933) reported
that a single banana plant of ‘Cavendish’ variety in Canary
Islands removed approximately 1656 g N, 35 g P205 and 772 g K20
from the soil. Norris and Ayyar (1942) reported +that banana
plant required large quantities of potassium, moderate quantities

of' . nitrogen and relatively 1little phosphorus for optimum

production.

Jacob and Uexkull (1960) found +that the nutrient
© removal by a 30 tonne crop was to the tune of 50 to 75 kg N, 15

to 20 kg P205 and 175 to 220 kg KZO respectively. Martin-prevel
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(1967) estimated the nutrient uptake in ‘Dwarf Cavendish’ banana
as 50 ke M, 12.5 kg PyO5 and 150 kg Ko0 ha™! for a production of
25 M tonnes ha ! year_l. Shanmugham and Velayudhan (1872)
éstimated the uptake of nutrients by banana plants as 300 kg N,
80 kg PyOg and 80O kg Ky0 ha™l. Studies on nutrient uptake by
Jauvhari et al. (1974) revealed that in the first few months of
planting, there was rapid uptake of N, P505 and K20. The
content of potassium in leaves and roots decreased with age, but
that in rhizome and pseudostem increased. Pseudostem was the
richest in potassium. Pillai (1975) found that in banana cv.
Poovan, thé:buptake of N, P and K was comparatively higher in
plants with more number of functional leaves which produced well
developed bunches +than in +the plants with lower number of
fungtional leaves. Veaeranna et al. (1978) reported that nitrogen
and potassium were absorbed more in pre-flowering stage in
*Robusta’, There was however a continuous and steady uptake of
gitrogen and potassium and the quanfities were . almost egqual
before and after flowefing in ‘Poovan’. Both ‘Poovan’® and

*‘Robusta’ produced the same leaf area but differed in the amount

of dry matter production.

Sheéla and Aravindakshan (1990) stated that in banana
cv. Palayanko@an, the uptake of nitrogen increased progressively
with +the growth of plant till shooting time irrespective of the
amount of potassium applied but between shooting and harvest,

there was a decline. At harvest, a decrease in total uptake was
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noticed. They also reported that the total uptake of phosphorus
continued to increase throughout the duration of'crop. The total
uptake of potassium also continued to increase throughout the
duration of crop. Among the nutrients, the uptake of potassium

was the highest compared to the other two elements.

Kulasekharan (1993) réported that banana requlres high
amount of miqgral nutrients for proper growth and production.
From one hectare, by a 50 t banana crop, 320 kg N, 23 kg P205 and
925 ﬁg KZO were removed every yvear. To malntain soil fertility
and to permit continuous production, these nutrients must be
replenished every year 'through organic manures and mineral
fertilizers. Besides Ca, Mg and other macro and micro nutrients

were also essential for satisfactory production.
Similar studies have been conducted in other crops.

Senechal and Gohet (1888) reported that rubber frees
artificially defoliated to escape anthracnose disease when
subjected to foliar ahalysis revealed increased K' and decreased
Ca2+ in the tissues. Disease intensity was negatively correlated
with Kt content and positively with ca?t.

Castagnolis et 31. (1989) stated that N remobilisation

was substantially decreased by defoliation in plum.
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2.5 Effect of leaf pruning on the benefit/cost ratio

Leaf pruning 1is not recommended as a commercial
practice due +to bunch mass reduction and the labour cost of
pruning. For improved bunch mass and yield per annum, management
of +the plantation should be good enough to ensure the maximum
possible functional leaves on the plant at flowering stage

(Anon., 1988).

.
¥

Thomas et al. (1989) worked out the cost of cultivation
for ‘Nendran’ and ‘Robusta’ on the assumption that they could be
grown at plézaing densities of 2500 and 2310 plants per hectare
respectively. The factors considered were the cost of planting
lmaterials, manures, fertilizers, propping materials, Ilabour,
income from bunches and suckers and losses due +to pests and
diseases. They found that ‘Robusta’ was more profitable than

*Nendran’ with benefit/cost ratios 1.34 and 1.28 respectively.

Robinson et al. (1992) reported that no yield benefit

was achieved by leaf pruning as a possible management technique
in ‘Williams’ banan;. However in the event of frost or hail
damage before flower emergence, the results have shown that if an
additional eight healthy leaves could emerge before flowering,

yield should not be reduced significantly, whereas only four new

leaves could result in significant reduction of marketable yield.
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Effect of defoliation on benefit/cost ratic of other

crops also are reported by research workers.

In coriander cv. PS 360, leaf plucking significantly
decreased seed yvield but increased the gross returns because of

" +he additional leaf yield (Bhati, 1988).

In West Cost Tall coconut, Sudhakara et al. (1989)
reported that +the highest income from the sale of leaves was

obtained when two leaves were taken every month. Leaf removal

prins

had no adverse effect on female flower production, setting

percentage or nut yield.
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MATERIALS AND METHODS

The .present investigation on 'Regulatioq of leaf
pruning to optimise leaf and bunch harvest in Musa (AB group)
Njalipoovan and (AAB group) Palayankodan’ was undertaken at the
Department of Horticulture, College of Agriculture, Vellayani,
Thiruvananthapuram duxring 1993-94. The location is situated at
8°5’ North latitude, 77°1’ East létitude and at an altitude of 29
m above the mean sea level.. Soil of the experimental site is red

loam belonging to Vellayani series.

—

. Sword suckers of uniform size and age were selected and
planted in June 1993. The plants were maintained with uniform
cultural operations during the cropping period as rer the package

of practice recommended by the Kerala Agricultural University.

The experimental design adopted was strip plot design.
The treatments included three levels of pruning at three

iptervals as described below:

Pruning levels

Ll - Removal of 25 per cent of total leaf area.

Lo - Removal of 50 per cent of total leaf area.

L - Removal of 75 per cent of total leaf area.
(Plake ¢)

The 1leaf area was determined by the equation L x W x

0.8 developed by Murray_(1960).



Pruning intervals S

Il - A day after complete'unfurling of the leaves
Io }- 15 days after complete unfurling of the leaves
13 - 30 days after complete unfurling of the leaves

T

Treatment combinations

No. No.

Leaf area removed
(percentage)

Time of removal (days
. after fully opening)

1 LOIO (control) (No leaf pruning)

2 LI
3 LI,
4 Ljlg
5 Lgl4
6 Lyl,
T Lglg
8 Lgzly
9 Ljl,
10 Lglg

25

25

25

50

50

o0

75

75

A day after complete

unfurling of leaf

15 days after complete

unfurling of leaf

30 days after complete
unfurling of leaf

A day after complete
unfurling of leaf

15 days after complete

unfurling of leaf

30 days after complete
unfurling of leaf

A day after complete

unfurling of leaf

156 days after complete

unfurling of leaf

30 days after complete

unfurling of leaf
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Thus, for each variety, the total number of +treatments
came to 9+1 with 3 replications and 4 treatment plants per
replication. The treatments were imposed five months after
‘planting during which period the fiower bud initiation and
differentiation were expected to be completed. Leaves emerged
upto 5 months after planting were nqt pruned in any of the
treatments. From fifth month onwards; the date of pruning was
fixed based on the date of complete unfurling of the leaves. The
pruning interval was fixed based on the assumption that the

leaves of these two varieties have a mfnimum longevity of 50 days

under normal management (Turner, 1870 b).
i

The effect of the treatment on the biometric

characters, yield attributes and quality of fruits were observed.

3.1 Vegetative characters
3.1.1 Height of the plant

Height of plant (cm) was recorded from the soil level
to the base of the unopened leaf. Observations were recorded at
monthly intervals till flowering. From the data, plant height

during specific stages of growth were computed.
3.1.2 Girth of the plant

Girth of plant (cm) at monthly intervals was recorded
at 10 cm above the ground level till flowering. From the data,

pPlant girth during specific stages of growth were computed.
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3.1.3 Number of leaves per plant

Number of 1leaves per plant at monthly dintervals was
recorded +till flowering. The number of leaves produced during

specific growth stages were computed from the data.
3.1.4 Phylachmon

Phylaghwn was recorded by observing the time interval

between the opening of 2 successive leaves.
3.1.5 Leaf longevity

Leaf longevity was determined by observing the interval
between the date of complete unfurling of the leaf and the date

when the lamina is fully yellow.
3.1.6 Functional leaf area

The functional leaf area in both the varieties of

banana was calculéted using the equation developed by Murray

(1860).
LA - L xW=xO0.8
LA - leaf area per leaf
L - length of leaf

W - width of leaf
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3.1.7 Leaf area index (LAIL)

The leaf area index was calculated using the following

formula suggested by Watson (1852).

leaf area per plant

area occuplied by the plant

3.1.8 Leaf area duration (LAD)

LAD

and an are the LAI of the plants at time 1ty and t4, tq and ts,

-
d

Leaf area duration was determined using the formula,

————————— X (tq - to) + ——=—————— X (tz - tl) +
2 2
(Lnl + an)
--------- + _——m T e X (tnz - ‘bnl)
2
Wwhere
LAD - leaf area duration, Lgand Ll y Iy and Lo,

-tny and tng respectiyely (Power et al., 1967).

3.1.9 Time taken for flowering

Time taken for flowering was recorded from the date

™

planting to visual bunch emergence and expressed in days.
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3.1.10 Time +taken for harvest

Time +taken for harvest was recorded from the date of
.visual bunch emergence to date of harvest and was expressed 1in
days.

3.1.11 Number of suckers per plant

Total number of suckers per plant in each treatment was

recorded at the time of harvest.
3.1.12 Relative growth rate (RGR)

The relative growth rate was calculated using the

formula‘given by Blackman (1919).

2.303 (log 10W, - log 10 Wy)

RGR .=  ——————mm—meo—o—oo—eo—mme—eo
ta - by
RGR - relative growth rate
W1 - . height of the plant at time tl

we - _ height of the plant at time t2
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3.1.13 Dry weight partitioning between plant parts

One plant from each treatment was uprooted immediately
after harvest and separated into corm, suckers, leaves, pseudo
stem and leaf sheaths and their weights were recorded. Bunch was
separated into fingers and peduncle and their weights were
recorded. A sample of 500 grams of different plant .parts was
dried in hot ai; oven to calculate the dry matter content. Dry
welght of senescent leaves, pruned leaves and pruned suckers
collected at different periods were added to the total weight of
the plant at harvest. Dry matter production per hectare was
calculated by multiplying dry weight §f individual plants with
the number of plants in one hectare. The plant stand per hectare
was calculated based on Kerala Agricultural University

recommendations.
3.2 Yield characteristics
Yield characters were recorded soon after harvest.

3.2.1 Bunch weight
3.2.2 HNumber of hands per bunch
3.2.3 HNumber of fingers per bunch

3.2.4 Length, girth and weight of fingers

The middle finger in the top row of the second hand
(Gottriech et al., 1964) was sampled to record length, girth and

weight of fingers.



3.2.5 Peel weight and pqlp welight of fruits

The peel and pulp of the fully ripened sample fruits

were separately welghed and expressed in gram.

3.2.6 Pulp/peel ratio

Observations under 3.2.5 were used for calculating

pulp/peel ratio.

———

3.3 Quality of fruits

Fully ripe fruits collected from bunches of different
treatments were used for quality analysis. The middle fruit in
the top row of the second hand was selected as the representative
sample (Gottriech et al., 1964). Samples were taken from three
portions (top, middle and bottom) fr&m each sample fruit and
these samples were then pooled and macerated in a waring blender.
Three samples drawn from this were used for analysis of the

different guality constitutents of the fruits.

3.3.1 Total soluble solids (TSS)
TSS content of fully ripe fruits was measured directly
using Erma refractometer (pocket t¥ype) and was expressed as

percentage.
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3.3.2 fitrable acidity.

Titrable acidity was calculated by following the

procedure proposed by Ranganna (1977).

A sample of 25 g pulp was made up to 250 ml with
distilled water'and used for estimation. Results were expressed

as percentage anhydrous citric acid.

- ——

3.3.3 Total sugars

The +total sugars were determined as per the method
described by Ranganna  -{(1977). The results were expressed as

percentage on fresh weight basis.
3.3.4 Reducing sugars

The reducing sugars of the samples were determined as
per +the method described by Ranganna (1877) on fresh weight

basis.

Samples consisted of 25 g of fresh fruit material made

up to 250 ml with distilled water.
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3.3.5 Non-reducing sugars

Non-reducing sugar content of the fruit samples were
computed as follows using the values obtained for +total and

reducing sugars.

Non-reducing sugars = Total sugars - Reducing sugars (Ranganna,

1977)
3.3.6 Sugar/acld ratio

Sugar/acid ratio was arrived at by dividing the +wvalue
for total.;éugars with the value for titrable acidity of the

corresponding sample.
3.3.7 Total carbohydrate

The +total carbohydrate content was determined after
finding out +the starch content as per the method described by
A.O0.A.C. (1965).

A known weight of the sample was hydrolysed to glucose
and estimated by titration with Fehling solution to find out the
starch content. The starch content was then added to total

sugars to find the total carbohydrate content.

3.3.8. Green Life of fruits

-

The fruit samples were stored at room temperature in

open cardboard boxes in a single row. The number of days taken
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from harvest to ripening as indicated by change in fruit_ colour
from green to light yellow was recorded (Stover and Simmonds,

1987).
3.4 Tissue content of major plant nutrients

To assess nutrient content, plant samples were
collected at the time of harvest. Sampling was done following

the method of Twyford and Walmsley (1973).

The , plant parts used for analysis were corm, pseudo
stem, leaf sheath, leaf and bunch. The samples were analysed for
nitrogen, phosphorus and potassium content. ~ Results were

expressed as gram plan‘b'1 on dry weight basis.
3.5 Economices of cultivation

Benefit/cost ratio of various treatments were worked
out, considering all aspects of cost of cultivation and the
income derived from the plant. It was calculated as per the
norms and rates fixed by the Instructional Farm, College of

Agricultufe, Vellayani.
3.8 Statistical analysis

The data collected on different characteristics were
analysed by applying the technique of analysis of variance for

strip plot design following Panse and Sukhatme (1867).
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RESULTS

The present investigations were carried out to study
the effect of different levels of leaf pruning on +the growth,
yvield and quality of banana cvs. HNJjalipoovan and Palayankodan so
as to determine the optimum leaf area for maximum yield and fruit
quality. The experiment was conducted at +the Department of

Horticulture, College of Agriculture, ' Vellayani,

.Thiruvananthapurgm from June 1993 to August 1994, The results of

the study are presented below:

pi—]

4.1 Effect of leaf pruning on the vegetative characters of

banana cvs. Njalipoovan and Palayankodan.

4.1.1 Effect of leaf pruning on the height of banana cvs.

Njalipoovan and Palayvankodan.

The results of the study on the effect of leaf pruning
on plant height of banana cvs. Njalipoovan and Palayvankodan - are
presented in Table 1, Fig. 1 and Fig. 2.

The data on the combined gffect of leaf area removed

and _the interval of pruning indicated +that in *Njalipoovan’,

there was no significant difference in plant height between

-

treatments during the +third, fifth or seventh month after
planting or at bunch emergence stage. Similar results were

obtained in case of ‘Palayankodan’ also.



Table 1 Effect of 1leaf pruning on the height of banana cvs.
NjaLipoovan and Palayankodan

Njalipoovan Palayankodan
Treat- Height of plants {(cm) Height of plants (cm)
ment - mee———————— e -

Stages after planting Stages after planting

At At
3 5 7 bunch 3 5 7 bunch
months months months emer- months months months emer-
' gence gence

Lo,Iy  76.43 145.03 225.50 275.50 76.03 163.60 236.60. 267.87
Lgl;  72.53 152.20 200.77 264.37 79.40 164.50 210.00 240.47
Lgly  74.70 149.13 206.90 268.70 77.30 163.67 213.00 250.36
Lzl  73.08 146.97 217.07 276.13 73.87 162.00 232.53 259.60

F-test NS NS NS NS NS NS NS NS
SE 3.72 4,25 5.34 7.20 5.10 4,03 4.88 3.96
CD(0.05). - - - - - - - -
Iq 70.68 151.16 222.62 -276.90 80.53 180.71 228.20 263.42
Lo 74.57 147.74 214.50 270.69 78.67 163.30 223.11 256.62
Lg 73.42 149.43 208.24 268.73 76.86 163.39 218.60 250.14
F-test NS NS X NS NS % koK X
SE 3.06 2.20 ‘2,87 2.80 2.91 0.73 1.25 2.98
CD(0.05) - - 7.880 - - 2.023 3.478 8.260
Iy 71.33 150.46 2056.21 268.36 79.60 163.84 212.16 246.88
I 72.42 149.81 215.04 271.26 80.07 162.37 222.19 257.72
Iqg 74.91 147.896 225,11 277.71 76.39 161.19 235.57 265.59
" F-test NS NS * NS NS NS *k *
SE - 1.24 2.81 4.486 3.75. 1.52 3.8  2.03 3.92
Cb(o.05) - - 12.38 - - - 5.643 10.880

NS - Not significant
X - Blgnificant at 5% level
¥ — Significant at 1% level



The individual effect.of leaf area removed did not-
significaﬁtly influence the height of plants in ‘Njalipoovan’
during ‘the third or fifth month after planting or at the bunch
emergence staée. However significant difference was observed
among +the height of plants during the seventh month after
planting. At +this stage, the plant height was the highest
(222.62 cm) in L4 where 25 per cent of +the leaf lamina was
removed. Thf% was followed by Lz (214.50 cm) wherein 50 per cent
of +the leaf area was removed and L3 (208.24 cm) wherein 75 per
cent of the lamina was removed. The treatments L, and L; were
-statistically on par. In ‘Palayankodan’ significant difference
in plant height was observed during the fifth month after
planting. At this stage, the plant height was the highest in Lj
(163.39 cm). This was followed by L2 (163.30 cm) and Ly (160.71
cm). The treatments L, and Lz were statistically on par and
significantly superior to Ly. During the seventh month - after
planting also, significant difference was observed in the height
of plants in the different treatments. Highest value for plant
height was in Ll (228.20 em). This was followed by L2 (223.11
cm) and LS (218.60 cm). The three treatments were significantly
different from one another. At bunch emergence stage also, the
extent of leaf area removed significantly affected plant height.
Highest wvalue for plant height was in Ll (263.42 ecm) followed by
Lo (256.62 cm); the two treatments being statistically on par.

The lowest plant height was recorded in L3 (250.14 cm).
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efféct. of these +treatments individually had a more prounced
effect. on plant height in both the wvarieties studied. It was
observed that removal of 25 to 50 per cent of the leaf area after
15-30 days of unfurling had less deleterious effect on the plant
height. It was also observed that ‘NJjalipoovan'’ was
comparatively léss affected by +this 1leaf pruning strategy

compared to ‘'Patayankodan’.

4.1.2 Effect of leaf pruning on the girth of banana cvs.

Njaligbovan and Palayankodan
Results of the study are presented in Table 2.

The data revealed that the girth of plants was not
significantly affected by ‘the combined effect of leaf area

removed and the +time of pruning in both cultivars.

The extent of leaf area removed affected the girth of
‘Njalipoovan’ plants at bunch emergence. At this stage, highest
plant girth was observed in Ll (62.40 cm) followed by L2 (49.83
cm) and L3 (48.36 cm). The treatment Ly was significantly
superior to L2 and L3; the latter two being statistically on par.
In ‘Palayankodan’ however, the é}ea of lamina pruned did not
significantly affect . the girth of plants af any of the stages

observed.
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the girth of banana cvs.

Table 2 Effect of leaf pruning on
Njalipoovan and Palayankodan
. Njalipoovan
Treat- Gixrth of plants (cm)
ment — ~——-——m— s m———— oo —ee e — e
Stages after planting
At
3 5 T bunch
months months months emer-
gence
LgIg 21.83 39.863 45.80 53.90
L4I4 20.43 40 37 45.63  52.17
LiIo 21.50 40.87 43.57 49.57
LiIg 18.13 40.27 45.20 55.46
Lolq 21.22 40.10 42.30 46.46
Lolo 21.53 ~41.00 44.00 49.43
Lolg 18.74 39.97 44.13 53.60
Laly 18.83 38.17 40.863 45.30
LgI,  20.60 40.13  43.97 48.77
Lalg 21.80 39.76 45.60 51.00
F-test NS NS NS NS
SE 1.687 1.48 2.23 2.62
CD(0.05) - - - -
Ly 20.36 40.46 44.80 52.40
Lo 20.83 40. 36 43.48 49.83
Lg 20.42 39.36 43.40 48.36
F-test NS NS NS *
SE 0.98 1.561 ' 0.75 0.75
CD(0.05) - - - 2.078
Iy 20.17 39.51 42.85 49.98
Io 21.22 40.67 43.85 49.26
Ig 20.22 40.00 44.98 53.36
. F-test NS NS NS NS
SE 0.67 1.24 2.27 1.73
CD(0.05) - - - -

— ey Lk o —— . — . ——

NS - Not significant
X - S;gnificant at

At
3 5 7 bunch
months months months emer-
gence
32.33 40.43 54.30 63.40
38.76 45.20 50.77 59.47
35.50 40.63 b54.43 64.67
37.87 42.26 53.10 62.03
33.80 42.10 49.17 57.27
33.80 49.40 49.50 58.70
33.73 40.97 50.40 58.67
36.10 41.90 49.67 55.33
33.60 40.80 50.60 58.23
34.30 43.13 50.70 60.87
NS NS NS NS
3.14 2.09 1.97 2.47
37.38 42.70 52.77 62.06
33.78 40.82 49.69 58.54
34.67 41.94 50.32 58.08
NS NS NS NS
4.32 2.13 1.66 1.686
36.22 43.07 49.87 57.36
34,30 40.28 51.51 60.87
35.30 42.12 51.40 B80.46
NS NS " NS NS
1.78 1.94 1.78 2.98
5% level
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The time of leaf pruning had no significant bearing on

the plant girth in both the cultivars.

The studies thus indicated that, in general, the girth
of 'Njalipoovan’ and ‘Palayankodan’ was not severely affected by

the leaf pruning treatments imposed.

4.1.3 Effect of leaf pruning on the total numbe; of leaves

' .

produced in banana cvs. NJjalipoovan and Palayankodan

The results of the study on the effect of leaf Ppruning

on- the 1e;% production of banana cvs. Njalipoovan and

~ Palayankodan are presented in Table 3.

The data revealéd that the leaf production of the
control plants did not differ significantly from +that of +the
treated plants. The combined effect of the area of leaf removed
by way of pruning and the time of pruning did not adversély
affect +the number of leaves produced in both ‘Njalipoovan’ and

*Palayankodan’.

[

The effect of the extent of leaf area removed did not
significantly affect the leaf production in ‘Palayankodan®’® or
*Njalipoovan’. Similarly, the time of removal of leaf alse did
not significantly affecﬁ the leaf production in both the
varieties. It is therefore presumed.that leaf pruning treatments
imposed in the present study did not adversely affect the number

of leaves produced in ‘Palayankodan’ and ‘Njalipoovan’.



Table 3 Effect of  leaf pruning on the total numbexr of leaves
produced in banana cvs. Njalipoovan and Palayankodan

..."_-—_—.——-—_—.—_-...—_.-_--..—_...._-..——_.———_——-———.—.—-——_.—————.—..—..._.-.--—..._._.-.—.-__.-.—...__._—

ment  ————mmmmemmmmmm— e mm—mmoooms—sos oS oo ommmmmEmETem T

Stages after planting Stages after planting

- At At
3 5 7 bunch 3 5 7 bunch
months months months emer- months months months emer-
gence gence

_._.-...—.—.-._._———.—.—-———_.—...————.———_—.-..-.—__—..__ e T ——— T —— e i A e arm e e

Lolg  11.08 19.50 32,17 41.83  8.17 14.33 22.33  29.60
L,I, 10.83 20:00 33.17 40.67  8.00 14.66 21.82  32.60
L,I, 11.00 20.18 33.56 41.83  9.08 13.83 22.33  31.52
LI 11.00 18.42 32.00 40.56  7.50 14.00 22.6T  27.88
L,I, 11.00 _18.42 33.25 41.25  8.00 14.00 22.58  31.45
L,I,” 11.50 20.66 32.33 41.33  8.50 13.66 23.00  29.12
L,I3 10.75 19.52 33.25 40.17  8.00 13.83 22.33  31.02
L,I, 11.26 19.34 32.25 40.50  8.00 12.58 22.00  23.13
Lgl, 10.91 20.59 31.97 41.17  7.50 14.50 21.83  32.00
Lyls  11.25 20.17 33.08 41.00  9.08 14.75 23.00  32.00
F-test NS NS - NS NS NS NS NS NS
SE 0.27 ©0.27 0.30 0.37 ©0.20 0.21 0.20 0.22
‘CD(0.05) - - - - - - - -
Ly 10.94 19.53 32.92 41.36  B.19 14.16 22.31 30.76
Ly 11.08 19.53 32.94 40.92  8.17 13.83 22.64  30.53
L 11.14 20.03 32.43 40.89  8.19 13.94 22.28 31.06
F-test NS NS NS NS NS NS NS NS
SE 0.23 0.1 0.16 ©0.12 0.08 0.12 0.13  0.15
CD(0.05) - - - - - - - -
I, 11.03 18.25 32.89 40.81  8.00 13.75 22.17 31.08
I, 11.14 20.48 32.63 41.44  8.36 14.00 22.39 30.98
. Ig 11.00 19.37 32.78 40.92  B8.19 14.19 22.67 30.29
 F-test NS NS NS NS ~ NS NS NS NS
" SE 0.08 0.38 0.25 ©0.i3 0.11 0.15 0.16  0.18
CD(0.05) =~ - - - - - - -

NS - Not significant
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4.1.4 Effect of leaf pruning on the phylachwn of banana cvs.

Njalipoovan and Palayankodan

The results of the study on the effect of leaf pruning
on the phylachmn of banana ecvs. Njalipoovan and Palayankedan are

presented in Table 4.

The study revealed that the phylachmn of control plants
‘was not significantly different from that of ﬁhe treated plants.
The combined effect of the extent of leaf area removed and the
ﬁime of. pruning did not have a significant effect on the
phylackwn (the +time intqrval between +the production of two

successive leaves) in either ‘Njalipoovan’ or ‘Palayankodan’.

The data on the effect of the area of lamina removed
also showed +that there was no significant difference between
treatments in the phylachrm of either *Njalipoovan’ or

;Palayankodan‘.

The time of pruning of leaves also did not adversely
affect +the phylaohmn in both *Njalipoovan’ and ‘Palavankodan’
since there was no significant difference between treatments with
respect +to the +time when the leaves were pruned in both the

varieties.



4.1.5 Effect of leaf pruning on the leaf longevity of banana

' cvs. Njalipoovan and Palayankodan.

The results of the study on the effect of leaf pruning
on the leaf longevity of banana cvs. Njalipoovan and Palayankodan

are presented in Table 5.

The data on the combined effect of leaf area removed
and the time of‘pruning indicated that in ‘Njalipoovan’, there
was no significant difference in leaf longevity in the different
treatments upto bunch emergence stage. Also, the mean longevity
of- the control plants was not sigrnificantly different from the
mean value of leaf longevity of the treated plants upto this
stage. Similar results were obtained with respect to the Ileaf
longevity of ‘Palayankodan’ also. At harvest stage, the
intéraction effect of the different treatments significantly
influenced +the leaf l&ngevity in *Njalipoovan’ +though not in
*Palayankodan’. In ‘Njalipoovan’ at'harvest stage, the control
plants recorded the lowest leaf longevity ((109.17 days). This
was significantly lower than the mean value of leaf longevity of
the +treated plants. The highest leaf longevity at +this stage
was observed in L3I1 (122.42 days) followed by LI, (121.75
days), L213 (119.32 days), L312 (118.67 days) and L,I4y (118.33
days) and these treatments were stqtistically on par.. The lowest
longevity of leaves was observed in LOIO (109.17 da&s) followed

by L1I3 (1}0.66 days), the two treatments being statistically on
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Table 5 Effect of leaf pruning on the leaf longevity of banana cvs. Njalipoovan and
Palayankodan

o ot i it e e S A e b A . o S e A o A T e o W R ke SRR R R

—— ——— T i et W T T A8 S e o S e e —— - = . S T S N T Y =8 T S et e M S e et S e s

3

months

3

months

At
bunch
emer-

3

]

...-...—_—..._.-.-.._.-..._——_.-__.-.——--—.—__—_..--.-_——_—_....--.-_——_—_...-._-_—__._...___...——__-.._-..._—____...——...——___

Lzlz 54.17
F-test NS
SE 1.02
Ch(0,08) -

SE 1.30
CD (0. 03} -
Iy 95.22
Io 94,38
Iz 56.14

F-test NS

61.00

72.33
71.58
70.83
74.33

e

60.75
60.00
62.83
61.17
60.42
NS
1.32

NS - Not significant
# - Significant at 5% level
#% -~ Significant at 1% level

73.17
72.467
74.50
75.17
70.17
NS

©71.58

73.39
73.29
NS

73.72
73.31
71.22

B83.96
84.11
?2.72

L33

1,43

3.976
90.28
86,17

83.94
x¥

1.03

1.876 2.910

110.466
118.33
114.358
119.32
122.42
118.67
116.17
3
1.92
9.330
116.00
117.42
119.08
NS
2,38
118.78
118.33
115.39
NS

B82.03

82.47

82.11
NS

B2.22

81.31

83.08
NS

101.42
99.72
98.17

105.17
97.33
?8.75

110.83

i07.00

100.58

NS
2.49
99.83
100,42
106.14
¥
1.24
3.493

105.81

101.42
99.17

N5

122.30
124.048
121.58
122.67
126.25
124.73
124.358
130.08
126.42
125,83
NS
1.79
122.78
125.19
127.44
¥
0.92
3.628
126.81
124.25
124,36
NS
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par. Howevexr L113 was statistically on par with L212 (114.58
days) ahd LqI4 (115.58 days).

The extent of leaf area removed significantly
influenced the leaf longevity of *Njalipoovan’ at bunch emergence
stage, but not at harvest stage. At bunch emergence stage, leaf
longevity was +the highest in L3 (92.72 days) followed by Lo
(84.11 days) ;nd L1 (83.56 days). The treatment Lg was
significantly superior to Lz and Ly +he latter +two being
statistically. on par. In *Palayankodan’ there was significant
difference in the leaf longevity during bunch emergence stage.
L3 recérded the highest value for leaf longevity (106.14 days)
followed by L2 (100.42 days) and Ll (98.83 days).. The treatment
L3 was significantly superior to L2 and Ll; the latter two being
statistically on par. At harvest stage, L3 recorded the highest
leaf longevity (127.44 days) followed by Lg (125.19 days) and
these treatments were statistically on par. The lowest 1leaf

longevity value was recorded in Ly (122.78 days) which was

" statistically on par: with L2.

The time of leaf pruning had a significant influence on
leaf longevity of 'Njalipoovan’ during the seventh honth after
planting. The highest leaf longevity value was observed in I,
(73.72 days) followed by Iz (73.31 days); the two +treatments

being statistically on par. The lowest value for leaf longevity .
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was recorded in IS (71.22 days). At bunch emergence stage, the
treatment Il recorded the highest leaf longevity (80.28 days)
followed by Iz (86.17 days) and 13 (83.94 days). The treatment
I, was significantly superior to I2 and Ié; the latter two Dbeing
statistically on par. However in ‘Palayankodan’, the +time of
pruning did not affect the longevity of leaves at any of +the

stages of study.

The results of the study thus indicated +that 1leaf
pruning %B general increased the longevity of the intact portion
'of leaf on the plant. The severest pruning treatment resulted in
the longest life and vice versa. The extent of lamina removed
had a more pronounced effect on the longevity of leaf than the
time of pruning in ‘Palayankodan’. Removal of more than 50 per
cent of lamina increased the leaf longevity in ‘Njalipoovan’ as

well as in ‘Palayankodan’.

The results are also indicative of +the varietal
differences in response to leaf pruning. It was observed that
*Njalipoovan’ responded more to leaf pruning than ‘Palayankodan’

in relation to extension of leaf life.

4.1.6 Effect of leaf pruning on the functional leaf area of

banana cvs. Njalipoovan and Palayankodan

The results of the study are presented in Table 6,

Fig. 3 and Fig. 4.



Table & Effect

of leaf pruning on the functional leaf area of banana cvs.
.and Palayankodan
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Nialipoovan
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6]

months

7

months

At
bunch
emer-

At
har-
vest

3
months

5
months

At
har-

Treat-
ment
3
months
Lolg 2.15
LIy 2.10
LyIop 2.12
LIz 2.04
Laly 2.14
) 2.18
Lalz 2.13
Lzl 2.13
Lzlo 2.10-
LzIzx 2.09
F-test NS
SE 0.17
Cp(o.05) -
Ly 2.09
Lo 2.13
Lz 2.10
F-test NS
SE 0.10
£D0(0.09) -
Iy 2.12
Io 2.13
Iz 2.09
F-test NS
SE 0.20
CD(0.0T) -

N§ - Not significant
* - Significant at 5% level
*¥* - Significant at 1% level

3.23
3.47
3.41

NS
¢.14

3.40
3.44
3.28

4,80
4,27
3.81
* ¥

0.15
0.411
4,05
4.27
4.56

%

0.07

Q.22

0.1%6 0.603

1.97
1.85
1.96
1.99
1.9%9
1.89
1.98
1.93
1.97
1.94
NS
0.06

1.92
1.94
1.94

At

7 bunch
months emer -
gence

5.85 B.97
4.83 6.59
3.08 6.87
2.37 7.29
4.21 4.11
4.79 .17
5.10 3.79
3.72 3.18
4,51 4.03
4,73 4.24

NS *

0.18B 0.14
- 0.389
9.09 6.92
4,70 5.01
4.33 3.82

¥ %%
0.10 0.11
0.394 0.318
4.295 4,43
4.79 9.35
J.08 5.74

¥ £¥
0.13 0.13
0.301 0.350
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The data revealed that the combined effect of area of
lamina removed and the time of pruning had significant influence
on the functional leaf area in *Njalipoovan’ at harvest stage but
not in other stages observed. At harvest stage, the highest leaf
area was recorded in LOIO (3.17 m2) and this was significantly
h;gher than that of the treated plants. This was followed by
L113 (S.Oi mz);‘the two treatments beiﬁg significantly superior
to the other treatments. The treatment LIz (1.76 mz) which
followed L113 was statistically on par with L1I2 (1.62 m2), Lle
(1:52m2) andzEZIZ (1.49m2). The lowest functional leaf area was
recorded. in L312 (0.99 mz) which was statistically on par with
Lgl; (1.03 m?), Lgl, (1.04 m?), L;Iy (1.09 m?)  and L,I,
(1.49 m?). ‘

The combined effect of leaf area removed and the +time
of pruning had significant efect on the functional leaf area of
‘Palayankodan’ at bunch emergence stage but not in other stages
observed, The highest functional leaf area at bunch emergence
-stage in ‘Palayankodan’ was recorded in LDIO (8.97 mz)'which was
significantly superior to all the other treatments. This was
followed by LlI3 (7.28 mz) which was supericr +to all other
treatments except LOIO. The treatments L112 (6.87 mz) and Llll
(6.59 m2) followed LlI3 and the former two were statistically on
prar. The lowest functional leaf area was observed in LSII (3.18

m2) which was significantly lower than all the other treatments.
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The treatments Lgly (4.03 m%), LIy (4.11 m?) and Lglz (4.26 m?)
which showed lesser functional leaf area following L311 were

statistically on par.

The extent of leaf area removed had a significant
influence on the functional leaf area of both ‘Njalipoovan’ and
‘Palayankodan’ during the seventh month after planting, at bunch
emergence stage and at, harvest stage. In ‘Njalipoovan’ during
+he seventh month after planting the functional leaf area was the
highest in L; (4.80 m?) followed by Ly (4.27 m%) and Lz (3.81
mz). The Eiree treatments were significantly different from one
another. At bunch emergence stage, the functional leaf area was
the highest in L; (6.01 m?) followed by Ly (4.42 m?) and Lg
(3.39 mz). The three treatments were significantly different
from one another. At harvest stage, the highest functional leaf
area was recorded 1in Iy (1.91 mz) which was .significantly
2). .

superior to Lz (1.589 m The lowest functiocnal leaf area was

recorded in Lg (1.02 mz) which was significantly lower than L,.

In ‘Palayankodan’ during the seventh month after
planting, the functional 1leaf area was the highest in Iy
(5.089 mz) followed by L2 (4.70 mz); £he two +treatments Dbeing
statistically on par. The lowest functional leaf area was
recorded in L3 (4.33 mz). The treatments L3 and L2 were
statistically on par. At bunch emergence stage, the highest
2)

functional leaf area was recorded in Ll (6.92 m which was
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significantly superior to L2 (5.01 m2). The lowest functional
leaf area recorded in Lg (3.82 m2) was significantly lower than
L2. At Tharvest stage also, the treatmeﬂt Ll (2.81 mz) had a
significantly higher functional leaf area compared to Lo (2.02
mz) which followed the former. ' The functional leaf area in Lg

(1.18 mz) was significantly lower to that of L2.

-

The +time of pruning had significant effect on the
functional leaf area during the seventh month after planting and
at bunch emergence stage in ‘Njalipoovan’. The highest
functional leaf area during the seventh month after planting was
recorded in Ij (4.56 m2) followed by I, (4.27 m%) and I; (4.05
mz). The three treatment effects were significantly different
from one another. At bunch emergence stage, the highest
functional leaf area was recorded in Ij (5.07 mz) followed by Iz
(4.53 mz) and Iy (4.22 mz). The treatments I; and I, ﬁere
statistically on par and so were Iz and 13. At harvest stage,

the treatment effects were not significantly different.

In ‘Palayankodan’ also, there was significant
difference in the functional leaf area during the seventh month
after planting and at the bunch emergence stage due to the time
of leaf pruning. During the seventh month after‘ planting, the
treatment IS recorded the highest functional leaf area (5.08 m2)

followed by 12 (4.79 mz); the two treatments being statistically



63

on par. The lowest functional leaf area was recorded in Il (4.25
mz). The +treatment Il was significantly lower than the other
treatments. At bunch emergence stage, the treatment 13 recorded
the highest functional leaf area (5.78 mz) followed by IZ (5.35
mz) and 11 (4.63 mz). The three treatments differed
significantly from one another. There was no significant

difference between the treatments at harvest stage.

-

In general it could be inferred that +the functional
leaf area dggreased significantly with lincrease in severity of
1eéf pruning in both the cultivars. Both the leaf area removed
by way of pruning and the time of pruning had effect on the
functional leaf area. In general, the removal of more than 50
rer cent of the lamina frior to 15 days after unfurling had
deleterious effect on the functional leaf area. But removal of
25 to 50 per cent of the leaf lamina after 15 to. 30 days - of
unfurling had less deleterious effect on the functional leaf area

of both ‘Njalipoovan'’ and ‘Palayankodan’.

4.1.7 Effect of leaf pfuning on the leaf area index and leaf

area duration of banana cvs. Njaiipoovan and Palayankodan

Results of the study are presented in Table 7.

-,

The data on the combined effect of extent of leaf area

removed and +the +time of pruning indicated +that there was



Table 7 Effect of leaf pruning on the leaf area index (LAI) and leaf area duration (LAD) of banana
tvs. Njalipoovan and Palayankodan

Njalipoovan Palayankodan
Treat- Leaf area index (LAI} Leaf area index (LAD
peat .
Stages after planting Stages after planting
At At
3 3 T bunch At 3 ] 1 bunch At
gonths  months  sonths eser-  har- LAD months months months eaer- har-  LAD
gence  vest gence  vest

Lolg 0477 0747 1228 1,932 0.697 412,62 0.437 0.723 1.289 L.977 1.16b 433.34
LIy 0467 0,707 0.997 1310 0.243 306,47  0.407  0.673 1.064 1.453 0,647 348.27
Lifg 0470 0720 1.107 ‘-1.280 0.356 320,85 0.430 0.740 1.120 1,512 0.647 3bB.41
Ly 0.460 0,733 1,068 1.373 0,637 305.36 0.430 0.676 1.184 1.606 0.547 403,85
Loly 0,470 0.757  0.891 0.897 0.337 267.08 0.440 0.697 0,928 0,906 0.383 278.07
Lolg 0:430 0.793  0.935 0,946 0,330 287,83 0,420 0.766 1.033 1.140 0.447 337.78
Loy 0.466  0.740  0.995 1073 0,386 305.16 0.436 0,686 1,120 L.267 0.507 337.31
L3, 0.470  0.787 0,790 0.580 0.226 235,36  0.427 0.683 0.819 0,700 0.230 231.41
Lzlp  0.483 0,763  0.BB3  0.763 0.218 250,55 0.437 0.727 0,995 0.B87 0.307 272.70
Lzly 0.463 0703 0.88B6 0.897 0.233 262,69  0.790 0,790 1.040 0,937 0.226 290.23
F-test NS NS NS NS N5 NS NS NS * N NS

EE 0.038 0,055 0.038 0.046 0,04  9.012 0,011 0.037 0,035 0.031 0.053 7.421
co{o,0ah - - - - e.118 - - - - 0.086 - -
Ly 0.466 0,720 1.057 1.323 0,419 327,56  0.422 0.687 1.§23 L.524 0.620 373.51
Ly 0,472 0,763 0.940  0.972 0,351 286.69  0.432 0.747 1.036 1,104 0,446 324.39
L3 0.466  0.75f 0.B53  0.747 0,220 249.B4 . 0,433 0.733 0.950 0.B41 0.261 271.32
F-test NS NS 4 13 131 i N5 N5 * " 131 i
SE - 0,025 0.034 0,030 0,020 ‘0,01 5,72 0.005 0,020 0,023 0,025 0.036 5.340
£D(0.05) - - 0.082 0,057 0.041 16.02 - - 0,089 0.071 0.100 14,88
[ 0.468  0.750 0,893  0.929 0,249 269.97  0.424 0.684 0.937 1,020 0.427 299.32
Iy 0.471  0.759 0.975 0,999 0.296 286,41  0.429 0,734 1,057 1.180 0.467 326.30
I3 0.463 0,726 0.983  f.114 0.426 307,74  0.434 0.718 1.1i6 1.270 0,433 343.79
F-test K8 N NS # NS &t S HS 1 H NS &t
g8E 0.046 0.018 0.027  0.047 0.05  2.027 0.010 0,027 0,032 0.028 0,055 3.995
Cb{0.03) - - - 0.132 - 3.629 - - 0,065 0.077 - 11,09
LAI - Leaf area index LAD - Leaf area duration 85 - Not significant

¢ - Significant at 5% level

st~ Gignificant at IX level

64



65

significant difference between treatments with regard to leaf
area index in ‘Njalipoovan’ at harvest stage, but not in other
stages observed. At harvest stage, leaf area index was the
highest in LOIO (0.697) and this was significantly superior to
the mean value of leaf area index of the treated plants. LgIp
was followed by L113 (0.657). These two +treatments were
statistically on par and significantly superior to all the other
treatments. 'The treatments LyIz (0.3868), LyIp, (0.356), LpIy
(0.33) and Lol (0.330)lwhich followed L1I3 were statistically
on par. The lowest leaf area index value was recorded in LglI,

(0.218) followed by LgI; (0.226), LgI; (0.233), L;I; (0.243) and

LpIp (0.330); all these treatments being statisticélly on par.

There ﬁas no significant difference between treatments
in the leaf area index of ‘*‘Palayankodan’ except at bunch
emergence stage. The highest value at this stage was recorded in
LOIO (1.977) which was sign;ficantly superior to the mean value
of leaf area index of all the other treatments. This was
followed by L1I3, (1.606) which was superior +to all other
treatments except LOIO. The treatments L112 (1.512) and L111
(1.453) which followed L1I3 were statistically on par. The
lowest leaf area index values wexre recorded in L3Il (0.700) which
differed significantly from the other treatments. The treatment
Lql, (0.887), LgpI; (0.806) and L3lg (0.837) which followed Lgl4

were statistically on par.



The individual effect of leaf area removed on the leaf
area 1index was 5ignifiéant between treatments in ‘Njalipoovan’
during the séventh month after planting, at bunch emergence stage
and at +the harvest stage. During +the seventh month after
planting, the highest leaf area index was recorded in Ll (1.057)
followed by Lz (0.940) and Lg (0.853). The three treatments
differed significantly from one another. At bunch emergence
stage, the highest ieaf area index was recorded in Ll (1.323)
followed b} L2 (0.972) and L3 (0.747). All ‘the +treatments
signifioantly differed from one another. The same trend was
ébservéd at the harvest stage also. Ly recorded the highest leaf
area index (0.419) followed by Lo (0.351) and L3 (0.220); all the

treatments differing significantly from one another.

The extent of leaf area removed significantly affected
the leaf area index in ‘'Palayankodan’ also. During the seventh
month after planting the highest leaf area index was recorded in.
Ll (1.123) followed by Lz (1.036); the two treatments being
statistically on par. L3 (0.950) recorded the lowest leaf area
index. The treatments L2 and L3 waere statistically on par.
At bunch emergence staée, Ll (1i524) recorded the highest leaf
area index followed by L2 (1.104) and L3 (0.841); all the
treatments differing significaqﬁly from one another. The same
trend was extended to the harvest stage also, wherein Ll (0.620)

recorded the highest leaf area index followed by L, (0.448) and
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Lg (0.261) and the three treatments differed significantly from

one another.

There was significant differeﬁce in the leaf area index
with respect +to the time of pruning during the seventh month
after planting in ‘Palayankodan’ but not in *Njalipoovan’. In
both the cultivars, there was gignificant difference in the leaf
area index at bunch emergence stage, but this difference was not
carried over +to the harvest stage. In ‘Nja;ipoovan’ at bunch
emergence stage, the highest leaf area index was recorded in Ig
(1.114) followed by I, (0.999); the two treatments being
statistically on par with Il (0.929). In ‘Palayankodan’ during
the seventh month after planting, the'highest leaf area index
was recorded in IS (1.118) followed by I, (1.057); +the two
treatments beipg statistically on par. The lowest leaf area
index was recorded in Il (0.937) which was significantly lower
than the other treatments. At bunch emergence stage, 13 (1.270)
recorded +the highest leaf area index and it was silgnificantly
superior +to all the other treatments. The treatment Iz (1.180)

which followed I3 was significantly superior to Il (1.020).

The combined effect of leaf area removed and the +time
of pruning did not significantly affect the leaf area duration in
*Njalipoovan’ or ‘Palayvankodan’. hHowever the individual effects
of these +two treatments resulted in significant difference in

leaf area duration in both the cultivars.
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The comparison of the effect of leaf area removed
alone showed +that in ‘*NJalipoovan’, the highest leaf area
duration value was recorded in L, (327.58) which was followed by
Lz.(286.69). The former treatment was significantly superior to
the latter. LS (249.86) which followed Lz differed significantly
from the latter. In ‘Palayankodan’ also, the highest leaf area
- duration was ;ecorded.in Ll (373.51) which was followed by L2
(324.39) and ‘LS (271.52). The treatment L1 was significantly
superior to Lz while the latter was significantly superior to L3.

The +time of pruning of leaves also significantly
affectea the 1leaf area duration in both the cultivars. In
‘Njalipoovan’, I3 (307.74) recorded +the highest leaf area
duration wvalue followed by 12 (286.41) and Il (269.97). These
treatments differed significantly from one another. A similar
trend was observed in ‘Palayankodan’ also. The highest leaf érea

duration value recorded in 13 (343.79) was significantly superior

to 12 (326.30) and 12 was signifidantly superior to Il (299.32).

The results cof the study thus gave the indication that
the extent of lamina removed as well as the time of removal had a
significané influence on leaf area index and leaf area duration
in both *Njalipoovan’ and ‘Palayankodan’. Removal of more +than
50 per cent leaf area prior to 36 days after unfurling had the

most deleterious effect. Removal of 25 per cent leaf area 30
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days after unfurling had the least harmful effect compared to
other intensities of leaf pruning tested. However, it was
observed in general that removal of upto 50 per cent of leaf area
after 30 days of unfurling was reasonably less harmful with

respect to leaf area index.

4.1.8 Effect of leaf pruning on the relative growth rate of

banané cvs. Njalipoovan and Palayankodan

The results of the study on the effect of leaf pruning
on the relative growth rate of banana &vs. Njalipoovan and

Palayankodan based on plant height are presented in Table B.

The data indicated that the combined effect of léaf
area pruned and the time of pruning did not significantly
influence +the relative growth rate in both ‘Njalipoovan’ and

*Palayankodan’.

The extent of leaf area pruned did not significantly
influence thé relative growth raté in *Njalipoovan’. However in
_ *Palayankodan’, significant difference was observed in the
relative growth rates of plants at bunch emergence stage. The
highest value for relat}ve growth rate was recorded in Ly (0.0015
cm)‘ followed by Lo (0.0013 cm); the two +treatments being
statistically on par. The.lowest value for relative growth rate
was observed in Lg (0.0009 cm) which differed significantly <from

the other treatments.
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Table 8 Effect of leaf pruning on the relative growth rate of
banana cvs. Njalipoovan and Palayankodan

_..-——___....—_-...——__....-._-...——_——.....--—_—__.-—_...-—__—.-..__...-____._——_—_.__.._—_._—__._...

Njalipoovan Palayankodan
Treat- - Relative frowth rate Relative frowth rate
ment (cm cm day {cm cm day
Stages after planting Stages after planting
At At
3 5 7 bunch 3 b 7 bunch
months months months emer- months months months emer-
gence _ gence
Lolg 0.0174 0,.0135 0.0062 0 0041 0.0153 0.0097 0.0058 0.0062
L4I4 0.0206 0.0183 0.0052 0.0033 0.0147 0.0092 0.0042 0.0003
Lilo 0.0178 0.0124 0.0059 0.0041 0.0160 0.0083 0.0056 0.0013
LiIg 0.0199 0.0121 0.0063 0.0052 0.0152 0.0086 0.0061 0.0022
Lol 0.0201~0.0120 0.0048 0.0032 0.0170 0.0091 0.0041 0.0008
Lolg 0.0199 0.0187 0.0054 0.0043 0.0154 0.0090 0.0051 0.0012
Lolg 0.0200 0.0103 0.0065 0.0048 ©.0146 0.0082 0 0055 0.0018
Laly 0.0202 0.0126 0.0048 0.0031 0.0171 0.0090 0.0041 0.0007%
L3I, 0.0198 0.0111 0.0048 0.0034 0.0165 0.0085 0.0047 0.0008
Lalg 0.0201 0.0124 0.0058 0.0031 0.0153 0.0088 0.0055 0.0012
F-test NS NS NS NS NS NS NS NS
SE 0.0016 0.0011 ©.0006 0.0005 0.0011 0.0006 0.0004 0.0002
CD(0.05) - - - - : - - - -

Ly 0.019 0.012 0.006 (.004 0.015 0.009 0.0053 0.0015
Lo 0.020 0.012 0.005 0.004 0.0186 0.0089 0.0049 0.0013
L3 0.023 0.012 0.005 0.003 0.016 0.009 0.0048 0.0008

F-test NS NS NS NS NS NS NS *

SE 0.0014 0.0006 0.0003 0.0003 0.0007 0.0003 0.0002 0.0001

CD(0.05) - - - . - - - - 0.0003
I4 0.020 0.012 0.0048 0.003 0.016 0.008 0.0041 0.0008
1o 0.019 0.012 0.0054 0.004 0.0186 0.0089 0.0051 0.0011
Ig 0.020 g.012 0.0062 0.004  0.015 0.008 0.0057 0.0018

F-test NS NS x NS NS NS * *kK

SE 0.0009 0.0007 0.0003 0.0004 0.0004 0.0007 0.0003 0.0002

CD(0.05) - - 0.0003 - - - 0.0009 0.0003

NS =~ Not slgnificant
¥ - Slanitlcant 8t 5% level
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The time of leaf pruning did not significantly alter
the relative growth ratg in *‘Njalipoovan’ except during the
seventh month after planting. At this stage, the relative growth
ratgirﬁgg the highest in‘I3'(0.0062 cm) followed by Iz (0.0054
cm); the two treatments being statistically on par. The lowest

relative growth rate was recorded in Il (0.0049 cm). The

treatments I1 and IZ were étatistically on par.

In ‘Palayankodan’, the time of leaf pruning
significantly influenced +the relative growth rate of plants
dﬁring the seventh month after planting and at bupch emergence
stage. During the seventh month after planting, the highest
value for relative growth rate was recorded in I3 (0.0057 cm)
followed by Iz (0.0051 cm); +the two treatments being
statistically on par. The lowest value for relative growth rate
was recorded in Il (0.0041 ecm). At bunch emergence stage,’ 13
recorded +the highest value for relative growth rate (0.0018 cm)
which was significantly higher than the other treatments. This
‘was followed by IZ (0.0011 em) and Il (0.0008 cm); the latter two

treatments being statistically on par.

The studies indicated that the combined effect of time
of pruning and +the area of lamina removed had a less marked
effect on the relative growth rate in both the cultivars. The

individual effect of the time of pruning was more pronounced than
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that of +the extent of leaf area removed. In general, leaf

pruning after 15 days of unfurling had less deleterious effect on

the relative growth rate in both ‘Njalipoovan’ and
‘Palayankodan’.
4.1.9 Effect of leaf pruning on the time taken for bunch

emergence, bunch maturity and crop duration of banana

cvs. ﬁjalipoovan and Palayankodan

The results of the study on the effect of leaf opruning
on the time~taken for bunch emergence, bunch maturity and crop
duration of banana cvs. Njalipoovan and Palayankodan are

presented in Table 8.

The data on the combined effect of leaf area removed
and the fime of pruning indicated that in ‘Njalipoovan’,
sigpificant difference was observed in thé different treatments
only in the time taken for bunch maturity. The shortest duration
for bunch maturity was recorded in the treatment L311 (81.08

‘days) followed by Lglg (83.33 days) and LSIZ (85.32 days); the
three treatments being statistically on par. The longest
duration for bunch maturity was recorded in L2I1 (99.67 days)
followed by L1I3 (96.33 days) and LlIl (94.66 days); these three
treatments being statistically on par. The duration for bunch
maturity of the control pléﬂts, LoIp (93.67 days) was

statistically on par with L113 and L1I1.
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Table 9 Effect of 1leaf pruning on the time taken for bunch
emergence, bunch maturity and crop duration of banana
cvs. Njalipoovan and Palayankodan

......_———_—_—.--———_—_.-.-._._._——————-—.—_.——___-._._—..._—__—-...—__.—____.-.____.___

Treat --—-—-——————-—--- s —— s o oo oo - o s —ooSSSSoSosmo oS
" ment Time taken Time taken Crop Time taken Time taken Crop
for bunch for bunch dura- for bumnch for bunch dura-

emergence maturity tion emergence maturity | tion
(days) (days) (days) {days) (days) (days) .
LgIg 278.08 93.67 371.58 290.58 108,67 399.00
LiIq 308.83 94 .66 403.25 338.00 96.17 435.08
LiIg 283.25 90.08 373.33 327.08 96.66 423.75
LyIg 275.2b < 96.33 371.58 275.00 103.67 378.67
Lolq 305.33 99,67 405.00 336.50 98.00 432.50
Lolg 283.75 92.67 376.42 309.25 100.67 409.92
Lolg 273.82_ 82.33 357.25 304.33 108.00 378.00
LgT'y 309.08 81.08 390.17 315.44 82.33 430.17
Lgl, 304.58 85.32 389.92 345.25 82.42 427 .66
L3Ig 295.42 88.92 384.33 333.50 83.83 417.33
F-test NS K . NS %k NS NS
SE 7.47 2.09 8.18 5.82 4.59 13.36
CD(0.05) - 5.803 - 16.154 - -
Ly 289.11 93.69 $382.72 313.69 98.83 412.50
Loy 287.867 91.89 379.586 316.69 101.56 407 .14
Lg 303.03 85.11 388.14 331.40 ' 82.86 425.06
F-test * X NS * k% NS
SE 3.77 1.68 3.88 6.43 3.36 6.886
CD(0.05) 10.474 4.686 - 17.865 9.339 -
I4 307.75 91.81 398.47 330.31 91.50 432.58
I, 290.53 89.36 379.889 327.19 93.25 420.44
Ig 281.53 89.53 371.06 Jn4.28 98.50 391.67
F-test * NS * %K NS NS
SE 6.81 1.93 7.16 3.31 2.69 11.80
'CD(0.05) 18.896 - 19869 9.207 - -
NS - Not significant
* - BSignificant at 5% level

¥k - Significant at 1% level
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In ‘Palayankodan’, the combined effect of leaf area
removed and the time of pruning had significant effect on the
+ime taken for bunch emergence. The time taken for bunch
maturity and crop duration were not significantly influenced.
The time taken for bﬁﬁch emergence of the control plants (290.58
days) was significantly lower t+han the corresponding mean value
of the treated plants. The shortest duration for bunch emergence
was recorded in the treatment L113 (275 days) followed by LOIO
(290.58 days); the two treatments being statistically on par.
This was foiibwed by L213 (304.33 days). The treatments LOIO and
L213 were statistically on par. This was followed Dby L212
(309.25 days) and LSII (315.44 days); the two treatments being
statistically on par with—LzIs. The longest duration for bunch
emergence was recorded in L312 (345.25 days) followed by Llll
(339 days), Lle (336.50 days) and Lglg (333.50 days); the ﬁour

treatments being statistically on par.

The extent of leaf area ﬁpruned had a significant
"influence on the time +taken for bunch emergence and bunch
maturity in both ‘Njalipoovan’ and *Palayvankodan’. The c¢crop
duration in both the varieties was not significantly influenced.
In ‘Njalipocovan’, the treatment LZ recorded the shortest duration
for bunch emergence (287.67 days) followed by Dy (289.11 days);
the two treatments being statistically on par. The longest

duration for bunch emergence was recorded in Lg (303.03 days).
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The shortest duration for bunch maturity was recorded in LB
(B5.11 days). This.ﬁas followed by L2 (91.89 days) and Ll (93.69

days); the latter two treatments being statistically on par.

In ;Palayankodan', the shortest duration for bunbh
emergence was observed in the treatment Lq (313.69 days) followed
by L2 (316.69 days)l_ Iy and L2 were statistically on par. The
longest dura{lon for bunch emergence was recorded in L3 (331.40
days). The time taken for bunch maturity was the shortest in L3
(82.86 dagg) followed b& Ll (98.83 days) and L2 (101.568 days).

The latter two treatments were statistically on par.

There was significant difference in the time taken for
bunch emergence in ‘Njalipoovan’ and ‘Palayankodan’ with respect
to the time of pruning. The time taken for bunch maﬁurity was
not significantly influenced in both the cultivars. The - crop
duraticn was significantly altered in ‘Njalipoovan’ but not in
‘*Palayankodan’. Ih *‘Njalipoovan’, the shortest duratioﬁ for
bunch emergence was observed in 13 (281.53 days) followed by Iz
(290.53 days) and Il (307.75 days). 13 and 12 were statistically
on par and so were 12 and Il' The crop duration was the shortest
in the treatment 13 (371.08 days) and 12 (379.89 days) and Il
(399.47 days). The treatments ;3 and 12 were statistically on

par. In ‘Palayankodan’ the shortest duration for bunch emergence
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was recorded in 13 (304.28 days). This was followed by 12
(327.19 days) and Il (330.31 days); the t+wo +treatments being

statistically on par but significantly different from 13.

The sfudies indicated that the time taken for bunch
emergence and bunch maturity were influenced by Hm'kappruning
treatments. The combined effect showed that when the extent of
lamina removed fhcreased or the périod of retention was shorter,
the fime for bunch emergence increased but for bunﬁh maturlity
decreased. Egt the crop duration in general was not affected by

-

léaf pruning.

The time taken for bunch emergence in both the
varieties was shorter wheh only 25-50 per cent of the lamina was
removed. But +the bunch maturity period was longer in these
levels of pruning. When the time of retention was 30 days after
-unfurling, in both cultivars, the duration for bunch emergence
was shorter. Only in *Njalipoovan’, the crop duration was
‘affected by the time,of pruning of leaves. It was observed that
the cfop duration decreased when the leaves were retained for 15-

30 days after unfurling.

4.1.10 Effect of leaf pruning on the number of suckers

produced in banana cvs. - Njalipoovan and Palayankodan

Results of the study are presented Table 10..
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" Table 10 Effect of leaf pruning on +the number of suckers
produced in banana cvs. Njalipoovan and Palayankodan

Lolg 5.17 4.92
L;I4 4.42 4.08
LiIg 4,58 4.50
L.I4 5.17 4.83
LpoIq 4.16 3.82
Loig - 4.75 4.25
Lolg 4.91 4,33
Lal4 3.33 2.50
LgI, - 4.00 3.25
Lglg 4.16 3.50
F-test ~ NS NS
Sk 0.17 0.26
CD(0.05) - -
L, 4.72 4.47
Lo 4.61 4.14
Lg 3.83 3.08
F-test KK *%
SE 0.15 0.21
CD(0.05) 0.4153 0.5701
I, 3.97 3.47
I, . 4.44 4.00
Ig 4.75 4,22
F-test X X
SE 0.14 0.15
CD(0.05) . 0.3%%2 __ _ _  _ _ _ 0.4270_
NS - Not significant
* - Bilgnificant at 5% level

¥ =~ Bignificant at 1% level
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The data on the combined effect of extent of leaf area
pruned and the time of pruning indicated that +the number of
suckers produced was not significantly influenced by the leaf

pruning treatments in 'Njalipoovan’ or *Palayankodan’.

The extent of leaf area pruned significantly influenced
the number of suckers produced in *Njalipoovan’ and
tPalayankodan’,., In *NJalipoovan’, the treatment Ll recorded the
highest number of suckers (4.72) followed by Lo {(4.81); the +two
treatments being statistically on par. The lowest number of
suckers was recorded in L3 (3.83). In ‘Palayankodan’, the
highest number of suckers was recorded in L1 (4.47) followed by
Lo (4.14); the two treatments being statistically on par. The

lowest number of suckers was recorded in L3 (3.08).

The +time of leaf pruning significantly influenced the
number of suckers produced in both the varieties.- In
*Njalipoovan’, the highest number of suckers was recorded in Ij
(4.75) followed by Izh(4.44). I3 and I, were statistically on
par. This was foilowed by Il (3.97) which was significantly
lower than IB and Iz. In *‘Palayankodan’, Ig recorded the highest
number of suckers (4.22) followed by I, (4.00);the two treatments
being statistically on par. The lowest number of suckers was

recorded in I, (3.47). K



19

The above results indicated that the combined effect of
leaf area pruned and the time of pruning was not having a marked
influence in sucker production. However, when the individual
effects were considered, removal of 25 to 50 per cent leaf area

15-30 days after unfurling resulted in more number of suckers per

rplant.

4.1.11 Effect of leaf pruning on the dry matter production of
“

banana cvs. Njalipoovan and Palayankodan

Data on +the influence of leaf pruning on dry matter

gL

production in banana cv. Njalipoovan are presented in Table .11
and Fig. 5 and the results of the study on cv. Palayankodan are

presented in Table 12 and Fig. 6.

In ‘*Njalipoovan’, the combined effect of -leaf area
removed and the time of pruning indicated that the dry weight of
corm, pseudostem, leaf and leaf sheath in the different
treatments were not significantly altered. However, there was
significant difference with respect to the dry weight of the
bunchgs, the total dry weight per plant and the total dry matter
production per hectare. The dry weight of the bunch (2.754 Xkg),
total dry weight per plant (5.412 kg) and the total dry matter
production per hectare (11.923 t) of the control plants were
significantly higher than tbe fespective mean values of the

treated plants. The dry weight of the bunches was the highest in



Table 11 Effect of leaf pruning on the dry matter
production in banana cv. Njalipoovan

6—————.—..—.-—-—————--.-.—.—--.-—————_-——-_————-.—.—_—————.—.—__-—————.——_-—————.—.—_—_-———

Treat— Plant parts (Dry welght)
ment —~mm—mmmmeEmm e S — s S S S e m
Cornm Pseudo-— Leaf Leaf Total Total dry
(g} stem (g) sheath Bunch dry matter
(g) (g) (kg) weight producyion

kg plant_1 + ha

Lglg - 632.23 267.47 1362.80 395.17_2.754 5.412 11.923
LiIq 552.56 263.80 1140.63 374.53 2.618 4.9489 . 10.910
LiIg 563.43 269.00 1160.60 383.03 2.453 4.830 10.643
LiIg 598.00 259.10 1259.83 388.17 2.378 4.883 10.760

LoI, ~ 547.70 245.87 962.23 321.77 2.427 4.504 9.927
Lolog 557.13 250.10 979.87 352.36 1.929 4.068 8.967
LoIg 557.27 255.83 1072.36 360.73 2.360 4.606 10.153
L311 511.26  234.33 727.30 316.03 1.393 3.202 7.057
L312 519.52 243.36 918.03 324.80 1.388 3.394 T.480
Lglg 528.20 256.70 976.07 316.80 2.144 4.222 9.306
F-test NS NS NS NS %k * *
SE 16.13 5.17 86.30 10.72 0.14 0.16 0.34
CD(0.05) -~ - - ~ 0.3762 0.4325 0.9510
L4 571.33 263.97 1187.02 381.91 2.483 4.888 10.771
Lo 554.03 250.60 1004.82 344.86 2.239 4.393 g9.682 .
Lg 519.67 244.80 873.80 319.21 1.642 3.606 7.948
F-test ¥ % o KK KK Kk ok
SE 6.88 3.36 63.08 2.68 0.11  0.11 0.24
CD(0.05) 19.037 9.343 175.10 7.432 0.307 0.310 0.682
Iy 537.18 254.16 943.39 337.44 2.146 4.219 9.298
i, 546.70 254.16 1019.50 353.40 1.924 4.097 9.030
Ig 561.16 257.21 1102.76 355.23 2.294 4.571 10.073
‘F-test b 3 NS * NS * * %
SE 6.28 2.91 42.14 6.75 0.10 0.12 0.27
CD(0.05) 17.42 - 116.970 . — 0.2750 0.3445 0.7574

NS - Not significant
% - Significant at 5% level
%k — Significant at 1% level
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LOIO (2.574 kg). This was followed by L1I1 (2.618 kg), L112
(2:453 kg), LoIy (2.427 kg) and LI3 (2.378 kg); the four
treatments beiﬁg statistically on par with LgIj. The lowest
bunch dry weight was recorded in Lgl,g (1.388 kg) followed by L311
(1.393 kg). L3Iy and LIy were statistically on par. The total
dry weight of the plants was also significantly influenced. The
highest total d{y welght per plant was recorded in LOIO (5.412
keg) followed b; LlIl (4.949 kg); the two +treatments being
' statistically on par. This was followed by LlIB (4.883 kg), LlIZ
(4.830 kg) -and LyIy (4.606 kg); the three treatments being
statistically on par with Llll' The lowest dry weight per plant
was recorded in L311 (3.202 kg) followed by L312 (3.394 kg); the
two treatments being statistically on par. The total dry matter
production per hectare showed the same trend. LOID (11.823 )
recorded +the highest total dry matter production' per hectare.
This was followed by LyI; (10.910 t). DLglg and LyI; were
statistically on par. The treatments L113 (10.760‘t), LlIz
(10.643 t) and_L2I3 (10.153 t) were statistically on par with
Llll. The dry matter production per hectare was the lowest in
LayI; (7.057 t) followed by Lzl (7.480 t); the two treatments

being statistically on par.

The extent of leaf .area removed significantly
influenced the dry weight of corm, pseudostem, leaf, leaf sheath

and bunch in ‘Njalipoovan’. The total dry welght of the plants
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Fig. 5. Effect of leaf pruning on dry matter
production in banana cv. Njalipoovan
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and the +total dry matter production per hectare were also
affected. The dry weight of the corms was the highest in Ly
(571.33 g) followed by L2 (654.03 g); the two treatments being
statistically on par. The lowest value was recorded in Lg
(519.67 g). The dry weight of pseudostem was the highest in I,
(263.97 g). This was significantly superior to Lz (250.60 g) and
L3 (244.80 g). Loy and L were statistically on par. The dry
weight of the 1éaf was the highest in Ly (1187.02 g) followed by
L2 (1004.82 g) and L3 (873.80 g). The latter two treatments were
statisticallg on par. The dry weight of the leaf sheath was the
highest in Ll (381.91 g) followed by L2 (344.96 g) and L3
(319.21 g). The +three treatments differed significantly from
one another. The bunch dry weight was the highest in Ll (2.483
kg) followed by L2 (2.2389 kg); the +two +treatments being
statistically on par. The lowest bunch dry weight was recorded
in L3 (1.642 kg). The total dry weight of the plants was .the
highest in L1 (4.888 kg) followed by Lz (4.393 kg) and L3 (3.806
keg) . The +three treatments differed significantly from one
-another. The +total dry matter production expressed on per
hectare basis showed a pattern similar to that of the total dry
weight of the plants. The highest total dry matter production
per hectare was recorded in Ll (10.771 t) followed by L2 (9.682
t) and Lg {7.948 t)._ The three treatments differed significantly

from one another.



The time of leaf pruning significantly influenced the
dry weight of the corm, leaf and bunch in ‘*Njalipoovan’. The
total dry weight of the plants and the +total dry matter
production per hectare were also significantly influenced. The
dry_weight of the corms was the highest in 13 (561.16 g) followed
by Iop (546.70 g); the two treatments being statistically on par.
The lowest dry geight of the corms was recorded in Ii (537.18 g)
which was statlstically on par with Iz. The dry weight of the
leaves was the highest in I3 (1102.76 g) followed by Iz (1019.50
g); the two—treatments being statistically on par. The lowest
dry weight of the leaves was recorded in 14 (943.39 g3. I, was
statistically on par with Iz. The bunch dry weight was the
highest in I3 (2.294 kg) followed by I1 (2.146 kg); the two
treatments being statistically on par. The lowest bunch dry
weight .was rececrded in Iz (1.924 kg). Iz was statistically on
par with Il, The total dry welght of the plants was the higﬁest
in Iz (4.571 kg). This was followed by I, (4.218 kg) and I,

(4.097 kg); the two treatments being statistically on par. The
total dry matter production expressed o£ per hectare basis showed
a pattern similar to that of the total dry weight of the plants.
The dry matter production per hectare was the highest in 1Igj
(10.073 t) followed by I (89.298 t) and I, (9.030 t). The latter

two treatments were statistically-on par.
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The data on the compined effect of leaf area removed
and the interval of pruning in ‘Palayvankodan’ indicated that
there was significant difference only in the dry weight of corms
in the different treatments. There was no significant difference
in the dry weight of pseudostem, leaf, leaf sheath and bunch of
the plants. The total dry weight of the plants and the total dry
matter production per hectare also were not significantly
influenced by %he leaf pruning treatments imposed. The dry
weight of the corms was +he highest in LOIO (629.73 g) followed
by LyIz (620.57 &) and LjT, (B18.26 g). The three treatments
wefe statistically on par. This was followed by Llll (586.03 g)
which was s;gnificantly lower than LiIZ' The lowest dry weilight
of corms was recorded in.L313 (416.43 g) followed by L311 (461.47
g). The +two treatments were significantly different from one

another. L311 was statistically on par with L312 (475.73 g).

The extent of leaf area removed significan£ly
influenced the dry weight of corm, pseudostem, leaf, leaf sheath
and bunch in ‘Hﬂa%dnkodaﬁf- The total dry weight of the plants
and the total dry métter production per hectare also differed
significantly. The treatment Lq recorded the highest c¢corm dry
weight (608.28 g) féllowed by Lz (538.18 g) and L3 (451.21 g).
The +three treatments differed significantly from one another.
The dry weight of the pseudostem was the highest in Ll (287.16 g)
followed by L, (275.66 g) and Lg (256.58 g). The +three

treatments were'significantly different from one another. The
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Table 12 Effect of leaf pruning on the dry mattér production in
banana cv. Palayankodan

Treat- Plant parts (Dry weight)
ment —ommmmmm oo e e e s oSS S m ST T T
Corm Pseudo- Leaf Leaf Total Total dry
(g) stem kz) sheath Bunch dry matter
(g) (g) (kg) weight product}on

kg plant + ha

Lolg 629.73 298.07 1.825 459.10 3.384 6.562 14.536
Lyl 586.03 275.10 1.685 345.83 2.049 4.972 10.960
Lyl 618.26 288.76 1.739 407.73 1.961 5.015 11.053
LiIs 620.57 297.60 1.732 382.22 2.262 5.295 11.670
LIy 519.26 278.80 1.668 341.74 1.704 4.497 9.913
Lply 548.26 278.80 1.589 358.67 1.774 4.548 10.023
Lolg 547.00 282.90 1.514 366.20 1.805 4.515 9.952
LIy 461.47..250.73 1.111 304.83 1.485 3.614 7.964
LgI,  475.73 253.20 1.156 325.80 1.288 3.500 7.716
Lgalg 416.43 265.80 1.145 330.13 1.392 3.549 7.824
F-test s,k NS NS NS NS NS NS
SE 8.53 4.03 0.08 14,02 0.10 0.08 0.21
CD(0.05) 23.694 - - - - - -
Ly 608.28 287.16 1.722 378.80 2.091 5.094 11.288
Ly 538.18 275.66 1.590 355.53 1.761 4.521 9.963
Ly 451.21 256.58 1.138 320.56 1.389 3.555 7.834
F-test Xk ¥k &k ¥k X *k ' ¥k
SE 8.19 4.03 0.06 1.35 0.13 0.14 0.31
CD(0.05) 22.732 11.181 0.1700 3.744 0.3530 0.3960 0.8707
I 522.26 263.70 . 1.482 330.80 1.746 4.361 9.612
I, 547.42 273.59 1.495 364.07 1.675 4.355 9.598
Ig 528.00 282.10 1.464 359.52 1.820 4.454 9.816
F-test * 33 NS K NS NS NS
SE 4.67 3.02 0.05 5.34 0.06 0.04 0.08
CD(0.05) 12.871 373 - 14.813 - - -

NS - Not signifioant
% - Significant at 5% level
*k - Significant at 1% level
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dry weight of the leaf was the highest in L4 (1.722 kg) followed
by L2 (1.580 kg) and L3 (1.138 kg). The former two treatments
Wwere statistically on par and significantly superior to Lj. The
dry weight of the leaf sheath was the highest in L1 (378.60 g)
followed by Lo (365.53 g) and L3 (320.56 g). The +three
treatments differed significantly from one another. The bunch
dry weight was the highest in the treatment L, (2.091 kg)
followed by Lo (1.761 kg); the two treatments being statistically
on par. The lowest bunch dry welight was recorded in Lg {1.389
kg). The tgﬁal dry weight of the plants was the highest in L1
(5.094 kg) —;ollowed by Lo (4.521 kg) and Lg (3.555 kg). The
three treatments were significantly different from one another.
The +total dry matter production per hectare showed a pattern
similar to that of the total dry welght per plant. The highest
total dry métter production per hectare was observed inm Ll

(11.288 t) followed by Lo (9.963 t) and Lg (7.834 t). The three

treatments differed significantly from one another.

The +time of leaf pruning significantly influenced the
.dry welght of thq_ corm, pseudostem and leaf sheath in
‘*Palayankodan’. The‘dry weight of the corms was the highest in
Iz (547.42 g). This was followed by 13 (628.00 g) and Il
(522.26 g). 1Ig and I, were statistically on par. The dry welght
of the pseudostem was the highest in 13 (282.10 g) followed_by I,

(273.889 g) and 11 (263.70 g). The three +treatments differed
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significantly <from one another. The dry weight of the leaf
sheath was the highest in Ip (364.07g) followed by 13 (359.52 g);
the +two treatments being statistically on par. The lowest dry

weight of leaf sheath was recorded in Il (330.80 g).

The above results gave +the indication that in
*Njalipoovan’', the dry matter production in the buncheé, in the
plants, and on égr hectare basis was lowered due to the combined
effect of the area of the lamina pruned and the time of pruning.
In general,ﬁi;respéctive of the time of pruning, 25-50 per cent
of' the lamina removed had less deleterious effect on the dry
matter produétion. The individual effects of the extent of
pruning and the period of retention of leaf area were more
pronounced than their combined effect. Removal of 25-50 per cent
of the leaf area 15 to 30 d;ys after unfurling resulted in
comparatively higher dry matter production in the various plant

parts as well as the whole plant.:

In ‘Palayankodan’, the combined effect of extent of
leaf area removed and time of prﬁning had no significant effect
on dry matter production except in the corms wherein removal of
upto 25 per cent leaf area 15 to 30 days after unfurling resulted
in higher dry matter production. The individual effect of the
leaf area pruned revealed that reﬁoval of 25 per cent 1leaf area

had less adverse effect on dry matter production. Pruning of
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jeaves prior to 15 days after unfurling had affected the dry

matter production in ‘Palayankodan’.

Thus considering the effect of leaf pruning on both the
varieties, it appears that removal of more than B0 per cent of
the leaf area prior to 15 days of unfurling adversely affected

the dry matter production.

-
L]

4.2 Effect of leaf pruning on the yield characters of

banana cvs. Njalipoovan and Palayvankodan

4.2.1 Effect of leaf pruning on the mean bunch weight, number
of hands and fingers of banana cvs. Njalipoovan and

Palayankodan

Results of the study are presented in Table 13 and

plates 1, 2, 3 and 4.

The data indicated that the combined_effect of leaf
area pruned and the time of pruning did not significantly
.influence the mean bunch ﬁeight and the number of hands and
fingers in *‘Njalipoovan’. In' ‘Palayénkodan’, the number of
fingers per bunch, the mean bunch weight and total bunch yield
per hectare were significantly influenced while the number of

hands per bunch was not significantly altered.

In ‘Palayvankodan’, the highest number of fingers per

bunch was recorded in LOIO (191.42). This was significantly



Table 13 Effect of leaf pruning on the mean bunch weight, nuaber of hands and fingers of
banana cvs. Njalipoovan and Palayankadan

Nialipoovan Pal ayankodan
Treat~ Nusber of MNusber of Hean Total Kuaber of MNueber of Hean Total
sent  hands per fingers  bunch bunch hands per fingers  bunch bunch
bunch per weight -1 yield_1 bunch per neight yielq
bunch (kg plant "} (t ha ) bunch (kg plant ) (t ha 7}
Lol 8,00 182,67 8.62 19.00 10.87 191.42 9.43 20.78
Ly 7.18 161,33 3. 16 11.3% 8.83 163,42 1.41 16.34
Lilp T7.16 165.%1 4,17 13.40 8.75 i81.23 8.31 18.75
Ly 773 174.42 6,69 14,74 2.83 184.75 8,57 18.88
Loly 475 144.75 4.48 10.32 8.50 164,83 6,41 14.12
Lolg &.79 §33.75 4.83 10.65 B.83 i70.92 7.10 15.69
Loly 7.17 135.20 5.29 | 11,69 7.83 174.25 7.1 15,47
L3l 608 134.08 .19 7.03 1.08 154.42 4,22 9.31
L3ylp D.92 143.23 3.91 8.61 7.16 160,91 §.38 .54
Lyiy 7.08 151.92 5.08 11.19 8.50 166.50 3.90 13.01
F-test NS K5 NS NS NS £ H H
SE 0.14 112 0.32 3.12 0.23 2.4 0.20 2.14
€D{0.03) - - - - - 5.9263 0.537 1,232
Ly 7.36 167.22 .00 13.24 9.14 174.47 B.16 17.99
Ly b.08 1at.25 1.93 10.897 9.05 170,00 6.87 15.17
Ly 636 143.75 4,05 B.94 1.38 160,41 4,87 10.66
F-test &% 1t ' 111 111 t it 111 111
8t 0.07 3.07 0.12 3.07 0.16 1.20 0.17 1.20
CD{0.05)0.179 8.521 0.312 0.684 0.433 3.38 04N 1.03
- Iy 647 146.72 4,34 ° 9.58 g.14 160.89 6.02 13.28
[, b.81 154.97 4.97 10.%5 8.23 171.03 b.bb 14.49
Iz 1.3 169.53 5.68 12.53 9.39 175.17 T.19 15,83
F-test #&# 3 4] #t H 1t it £
i3 0.13 2.67 0.13 2,67 0.17 .20 0,17 .20
CD{0.030.347 7.410  0.355 0.783 0.473 3,340 0.47% 1.052

NS - Not significant

t - Significant at 9% level
# - Significant at 1I level
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superior to all the other treatments. Next to LOIO, the highest
number of fingers per bunch was recorded in LlI3 (184.75)
followed by LlIz (181.25); the two treatments being statistically
on par. This was followed by LéIa (174.25) and L212 (170.92).
Lolg and LoIo were statistically on par. The lowest number of
fingers per bunch was recorded in L311 (154.42) and this was
significantly rlower than all +the other treatments. L3IZ
(160.91), LoI4 (163.42), LoIg (164.83) and Lglg (166.50) were

statistically on par and significantly superior to LSIl'

—

The mean bunch weight in tPalayankodan’ was the highest
in LOIO (9.43 kg). The treatment L113 (8.57 kg) which followed
LOIO was statistically on par with L1Iz (8.51 kg). The
treatments Llll (7.41 kg), L213 (7.11 kg) and Lsls (7.10 kg)
followed L112 and the former three treatments were statistically
on par. The lowest mean bunch welght was observed in L311 (4.22
kg). The treatment Lglp (4.38 kg) was statistically on par with
LBIl' The total bunch yield per hectare showed the same trend as
- the mean bunch weight. The highest +otal bunch yield per hectare
was observed in Lplg (20.78 t) followed by L113 (18.88 t) and
L1I2 (18.75 t); the latter two treatments being statistically on
par. This was followed by Llll (16.34 1), L213 (15.87 t) and
Lzlz (15.65 t). The three treatments were statistically on Dpar.
The lowest total bunch yield per hectare was recorded in L311

(9.31 t). L3I1 was statistically on par with L312 (9.66 t).
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The extent of leaf area removed significantly
inf}uenced the ﬁumber of hands per bunch, the number of fingers
per bunch, the mean bunch weight per plant and the total bunch
yvield per hectare in both ‘Nja}ipoovan’ and ‘Palayankodan’. In
*Njalipoovan’, +the number of hands per bunch was the highest in
Ll (7.36) followed by Lz (6.88) and L3 (6.38). The three
treatments diff?;ed significantly fron one another. The highest
number of fingers per bunch was recorded in Ll (167.22) followed
by L2 (151.25) and L3 (143.75); the latter two treatments being
statistically- on par. The mean bunch weight of the plants and
the +total bunch yield per hectare showed a similar trend. The
highest mean bunch weight was recofded in Ll (6.00 kg). This was
followed by Lz (4.93 kg) and Lg (4.05 kg). The three treatments
were slgnificantly different from one another. The total bunch
yield per hectare was the highest in Ly (13.24 t) followed by Lo
(10.87 . t) and L3 (8.94. t); +the three treatments béing

significantly different from one another.

;n *Palayankodan’, the number of hands per bunch was
the highest in L1 (9.14) followed by Ly (9.05); the +two
treatments being statlistically on par. The lowest number of
hands per bunch was recorded in L3 (7.58). The highest number of
fingers per bunch was recorded in Ll (176.47) followed by L2

(170.00) and L3 (160.61). The three treatments were



significéntly different from'one another. The mean bunch weilight
of the plant and the total bunch yield per hectare also showed a
similar trend. The mean bunch ﬁeight was the highest in L4 (8.18
kg) followed by Ly (6.87 ka) and L (4.87 kg); the three
treatments being slignificantly different from one another. The
total bunch yield per hectare was the highest in Ly (17.89 tf
followed by Lo (15.17 t) and Ly (10.66 t); the three treatments

being significantly'different from one another.

The time of leaf pruning had ;ignificant effect on the
number of hands per bunch, number of fingers per hand, mean bunch
welght and the +total bunch yield per hectare in both
‘Njalipoovan’ and ‘Palayankodan’. The highest number of hands
per bunch in ‘Njalipoovan’ was recorded in the +treatment 1Ig
(7.33) followed by Il (8.67) and I, (6.61); the latter -two
treatments being statistically on par. The number of fingers per
bunch was the highest in 13 (160.53) followed by 12 (154.97) and
‘Il (146.72); +the former two treatments being statistically on
pﬁr. The mean bunch welght was the highest in 13 (b.68 kg)
followed by I, (4.97 kg)-and I, (4.34 kg). The three treatments
significantly differed from one another. The total bunch yleld
per hectare showed a trend simllar to that of +the mean bunch
welght of the plants. The highest total bunch yield per hectare

was observed in 13 (12.53 t) followed by I, (10.85 t) and Il
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(9.58 t); the three treatments being significantly different from

one another.
i

. In ‘*Palayankodan’, the number of hands per bunch was
the highest in the treatment I3 (9.39) followed by I, (8.25) and
I, (8.14); the latter two treatments being statistically on par.
The number of fingers per bunch was thé‘highest in I3 (175.17).
This was follgﬁed by Iz (171.03) and 11 (180.89). The three
treatments significantly differed from one another. The yield
per hectare:halso recorded a similar trend. The highest mean
bﬁhch welght was fecorded in I3‘(7.19H9followed by 12 (6.66 Lkg)
and Il' (6.02 kg); the three +treatments being significantly
different from one another. The total bunch yield per hectare
was the highest in I (156.85 t) followed by I, (14.68 t) and I,
(13.26 t). The three treatments were significantly different from

one another.

The results of +the studies on +the effect of leaf
pruning on the bunch characters of banana cvs. Njalipoovan and
‘Palayankodan indicafed that, 1in ‘Palayankcdan® leaf pruning
treatments imposed had moré influence on bunch charactérs than in
‘Njalipaovan’. In ‘*Palayankodan’ no leaf pruning resulted in the
highest yield in terms of. number of fingers-and bunch weight. In
general, removal of upto 25 per cent leaf area 15 to 30 days

after unfurling helped to retard the extent of yield reduction.



Plates 1 & 2 Effect of leaf pruning on bunci: yield of
~banana cv. NJjalipoovan.






Plates 3 & 4 Effect of leaf pruning on bunch yield of
banana cv. Palayankodan.






a,

The individual effects of extent of leaf area pruned or
the time of pruning were marked on both the varleties. Removal of
25 per cent of the leaf area after 30 days of unfurling had
comparatively less deleterious effect on the number of hands,
fingers, bunch weight and yield per hectare.

i
4.2.2 Effect of ‘leaf pruning on the fruit characters of

banana cvs. Njallpoovan and Palayankodan

The results of the study on the effect of leaf pruning
on fruit characters of ‘Njalipoovan’ are given 'in Table 14 and
Fig. 7 and the results of the study on ‘Palayankodan’ are given

L]

in Table 15 and Fig. 8.

The combined effect of leaf area removed and time of
pruning had significant effect on the fipger weight, pulp weight,
peel welght and the pulp/peel ratio of the fruits in
*Njalipoovan’. The finger length and finger girth were not
significantly influenced by the treatments. The finger weight
(561.49 g), pulp welght (38.97 g) and péél welght (10.66 g) of the.
control plants were signiflcantly superior to the corresponding

mean values of the treated plants in *Njalipoovan’.

The highest finger weight was recorded in LOIO (51.49¢g)

in ‘*Njalipcovan’ which was significantly superior +to other
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. Effect of leaf pruning on the frult charactors ol

banana cv. Njalipoovan

.-.___.——___._—..-——-.—_—.—-——-—_.——-_—__._...—______._—..-——__.-..__-_.—__._

Finger Finger Finger Pulp Peel Pulp/
length girth welght weight weight peel
(cm) (cm) (g) (g) (g) ratio
10.53 9.75 51.49 38.97 10.66 3.68
8.62 8.26 36.39 30.10 8.89 3.40
9.12 8.26 41.87 32.33 10.07 3.21
9.39 8.35 45.05 32.05 9.62 3.33
8.589 8.16 41.83 22.34 8.36 2.67
8.76 8.20 40.50 31.64 8.90 3.57
8.48 8.11 46.238 31.58 9.38 3.37
7.21 7.62 24 .28 17.68 8.05 2.19
7.66 7.81 '25.48 22.156 7.52 2.94
8.66 8.14 32.12 19.74 7.89 2.38
NS NS * * L3 3 %
0.258 0.174 0.964 1.405 0.184 0.173
- 2.675 3.859 0.5123 0.4848
9.04 8.29 42.10 31.49 9.52 3.31
8.61 8.15 42.87 28.52 8.88 3.21
7.84 7.86 27.29 19.86 7.82 2.50
Xk ) * XK Xk b+ 3 k4 3
0.120 0.083 0.249 0.612 0.178 0.058
0.3308 0.2306 0.6855 1.656 0.4932 0.1587
8.14 8.02 34.17 23.37 8.43 2.76
8.51 . 8.08 35.95 28.71 8.83 3.24
8.84 8.20 41.15 27.79 8.86 3.03
X NS KK * NS NS
0.122 0.105 0.342 1.466 0.288 0.177
_0.3382 - 08467 4.088 - T
NS - Not significant
* - Significant at 5% level

¥k - Significant at 1% level
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treatments. This was followed by L,Ig (46.28 g) and L Ig (45.05
g); the two treatments being statistically on par. The treatment
L112 (41.87 g) which followed LlIB was statistically on par with
L211 (41.83 g) and 5212 (40.50 g). The lowest finger weight was
observed in L311 (24.29 g) followed by Lgi, (25.48 g); the two
treatments being.statistically‘on par. This was followed by the
treatment L3I3, (32.12 g). The pulp weight was the highest in
LOIQ (38.97 g) which was significantly superior to all other
treatments. This was followed by LyI, (32.33 g), LiI5 (32.05 g),
Lol, (31.64  g), LpIg (31.58 g) and LyI; (30.10 g); the five
treatments being statistically on par. The lowest pulp welght
was recorded in LgIq (17.68 g) followed by L313 (19.74 g). The
two treatments were statistically on par. Lglg was statistically
on par with L312 (22.15 g) and L211 (22.34 g). The highest peel
weight was recorded in LOID.(10.66 g) which waé significantly
superior to "all other treatments. This was followed by LyIg
(10.07 g), LiIz (9.62 g) and LyIg (8.38 g). The former +two
.treatments were statistically on par and so were the latter two.
The lowest peel weight was recorded in L312 (7.52 g) followed by
L313 (7.89 g); the two treatments being statistically on par.
Lalg was statistically on par with LgI; (8.05 g) and L211 (8.36
g). The pulp/peel ratio was the highest in LgI, (3.68) which was
statistically on par with Lzlz (3.57), L1I1 (3.40), L213 (3.37),

LyIg {3.33) and L112 (3.21). The six + treatments were
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statistically on par. The lowest pulp/peel ratio was recorded in
'L3I1 (2.19) followed by L3I3 (2.38) and Lle (2.87); +the three

treatments being statistically on par.

The A extent of leaf area pruned had significant
influence on the morphological characters of finger viz. finger
lengfh, finger glirth, finger weight, pulp weight, peel weight and
pulp/peel ratig of fruits in *Njalipoovan’. The highest finger
length was recorded in L1 (9.04 cm) followed by Lo {8.61 cm) and
L3 (7.84 cm){; The three treatments were significantly different
.ffﬁm one another. The finger_girﬁh was the highest in Ll (8.28
cm) followed by L, (8.15 cm); the two treatments being
-statistically on par. The lowest finger girth was recorded in L3
(7.86 cm). The highest finger welght was recorded in Lj (42.87
g) followed by- Ly (42.10 g) and Lg (27.289 g). The three
treatments were significantly different from one another. -The
highest pulp weight was recorded in Ly (31.49 g) followed by Lg
(28.52 g) and Lg (19.86 g); the three treatments being
‘significantly different from one another. The peel welght of
fruits also showed the same trend. The highest peel weight was
observed in Ll (9.52 g) followed by Lo (8.88 g) and LS (7.82 g£);
the three treatments being significaﬁtly different' from one
another. The pulp/peel ratio was the highest in Ly (3.31)
followed by Lo (3.21); the two tre;tments being statistically on

par. The lowest pulp/peel ratio was recorded in Lgq (2.50).
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The +time of leaf pruning significantly influenced the
finger length, finger.weight and pulp weight in ‘Njalipoovan’.
3; Ehe fingér girth, peel welght and the pulp/peel ratio were not
v significantly influenced. The finger length was fhe highest in

the +treatment Ig (8.84 cm) followed by I, (8.51 ecm); +the two
treatments being stafistically on par. The lowest finger length
was recorded in I4 (8.14 cm). The highest finger weight was
recorded in Ig (41.15 gj. This was followed by I, (356.95 g) and
I, (34.17 g). The three treatments were significantly different
ffom one another. The highest pulp weight was recorded in 12
(28.71 g) followed by Ig (27.79 g); the two +treatments being

statistically on par. The lowest pulp weight was recorded in Il

(23.37 8).

The combined effect of area of lamina removed and the
time of pruning did not significantly influence the length 'and
girth of fingers. However, the weight of fingers, pulp weight,

‘peel weight and pulp/peel ratio were highest when the severity of
leaf pruning was leﬁser. Removal of upto 25 to 50 per cent of
the lamina 15 or 30 days after unfurling of the leaves suffered
lesser reduction in the weight of individual fingers. it was
aiso noted that the single effects of extent of leaf area removed
=21d the time of pruning showed a similar trend. Finger length,

girth and weight, pulp welight, peel welght and pulp/peel ratio
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ware less affebfed when 25 per cent of the lamina was removed 156

to 30 days after unfurling of the leaves.

In ‘Palayankodan’, the data on the combined effect of
leaf area removed and the time of pruning indicated that there
was significant difference in finger length in the different
treatments. The finger girth, finger weight, pulp weight, peel
weight and pulp /peel ratio of fruits were not significantly

altered.

pl=r

The highest finger 1length in ‘Palayankodan’ was
recorded' in LOIO (11.34 cm) which was statistically on par with
L113 (11.14 cm). The treatment L213 (10.43 ecm) which followed
LIIH was statistically on par with LI, (9.96 cm). L4I, and LopIg
were statistically on par. The lowest finger length was observed
in LaI4 (7.72 cm) followed by LgIo (7.79 em) and LgIj {8.15 cm);

the +thaee treatments being statistically on par.

The extent of leaf area pruned significantly influenced
the finger 1ength,lfinger girth, finger weight, pulp weight, peel
weight and pulp/peel ratio of fruits in ‘*Palayankodan’. The
highest finger length was recorded in Ly (10.09 cm) followed by
Lz (9.68 em);.the two treatments being statistlcally on par and
significantly superior to Lg (7.89 em). The finger girth was the
highest 1in Ly (9.05 cm) followed by Lg (8.44 cm) and L3 {(8.01

cm). The three treatments were significantly different from one



Lalg
F-test
SE
CD(0.05)
Ly
La
b3
F-test
SE
CD(0.05)

Effect of leaf pruning on the fruit characters of

banana cv. Palayankodan

Finger Finger Finger Pulp Peel Pulp/
Yength girth welight welght welght peel
(cm) (cm) (g) (g) (g) ratio

8.26 46.06 28.09 9.38 3.02
9.96 9.14 48.52 30.37 9.65 3.156
11.14 9.76 49.85 30.58 10.01 3.06
9.19 8.05 44.08 23.15 8.489 2.73 .
9.42 8.33 46.52 21.565 9.08 2.38
10.43° 8.94 50.08 26.386 8.76 3.02
7.72 7.45 35.65 18.18 8.17 2.23
7.79 8.29 35.77 17.17 8.16 2.10
8.15 8.28 42.83 26.01 8.03 2.49
% NS NS NS NS NS
0.196 0.355 1.308 1.185 0.418 0.180
0.5448 - - - - -
10.09 9.05 48.17 29.68 9.68 3.08
9.68 8.44 46.89 23.69 8.78 2.71
7.89 8§.01 38.09 18.46 8.11 2.28
XK dK sk Xk 3 3 k3 4
0.151 0.120 0.396 0.398 0.119 0.086 -
0.4208 0.3343 1.1086 1.0652 0.3300 0.23586
8.70 7.92 41.83 23.14 8.68 2.66
9.06 8.59 43.60 23.03 8.96 2.5b
9.91 8.99 47 .62 25.65 8.93 2.86
%k * * NS NS NS
0.163 0.204 1.167 1.801 0.270 0.191
_0.4522 0.°654 = 3.23%8 7 T __ N
NS - Not significant
* - Slgnificant at 5% level
¥k -~ BSignificant at 1% level
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another. The finger weilght, pulp/weight, peel weight and
pulp/peel ratio showed the same trend. The finger weight was the
‘highest in Ly (48.17 g), followed by Lo (46.88 g) and Lj (38.09
g); the three treatments being significantly different from one
another. The pulp weight was the highest in Ll (29.68 g)
followed by Ly (23.69 g) and Lg (18.46 g); the three +treatments
being significantly different from one another. The highest peel
weight was obse€rved in L; (9.68 g) followed by Ly (8.78 g) and Lj
(8.11 g). The three treatments were significantly different from
one anothe;. The highest pulp/peel ratio was recorded in Ll

(3.08) followed by Ly, (2.71) and Ly (2.28); the three treatments

being significantly different from one another.

.

The +time of leaf pruning significantly influenced the
length, girth and weight of fingers in *Palayankodan’. The peel
weight, pulp weight and pulp/peel ratic of the fruits were not
significantly affected. The highest finger length was recarded
in the treatment 13 (9.91 em). This was followed by Iz (9.08 cm)
and 11 (8.70 cm);.fﬁe twe treatments being statlstically on par.
The finger girth was the highest in Ig (8.99 cm) followed by I,
(8.59 cm). The two treatments were statistically on far and
superior to Il (7.92 cm). The highest finger welght was recorded
in Ig4 (47.62 g). This was significantly superior to I, (43.60 g)

and Il (41.93 g) which were statistically on par.



5 Abnormalities in fruit shape and fruit filling
of banana,_,_c_:v. Palayankodan.






Plate 6 Levels of leaf pruning in banana cv. Palayankodan

L1 Removal of 25% of total leaf area
L2 = Removal of 50% of total leaf area
L3 = Removal of 75% of total leaf area
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Abnormalities in fruit shape and filling of fruits were
observed in ‘Palayankodan’ under the influence of the leaf
pruning treatments (Plate 5). Fruits £rom plants in LéIl and
L312 showed such abnormalities more explicitly. In L311, the
severest pruning intensity imposed, the fingers in the upper hand
were highiy malformed in shape, reduced in size and fruit filling
was e;tremely reduced. The treatment L312 also produced frults
with poor £illing and prominent ridges. Thus +the results
indicated that fruit shape ard filling are also influenced by

removal of 75apér cent lamina brior to 15 days of unfurling.

The combined effect of leaf area removed and the +time
of pruning was not found to significantly influence the fruit
characters in ‘*Palayankodan’ except in case of finger length.
Length of fingérs was significantly rgduced by removal of 75 per
cent of the lamina at all the stages of removal. The retardation
was the leést when 25 per cent of the 1amina was rémoved 30 days
after unfurling. The ﬁngk effect of the extent of lamina pruned
had a strong influence on the fruit characters. Removal of 25 to
50 per cent of the leaf.area resulted in comparatively lesser
reduction in fruit size. The time of removal of leaves also had.
a marked effeect on length, gifth and welight of fingers. Pruning
after 30 days of unfurling of leaves had less deleterious effect

on the above characters.
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The above results thus showed that leaf pruning to
the extent of 25 per cent of the lamina 30 days after unfurling
of leaves had comparatively less harmful effect on the fruit size
of ‘Njalipoovan’ and ‘Palayankodan’. The pruning intensities of
removal of upto 50 per cent lamina 15 days after unfurling had

lesser deleterious effect than more severe pruning.

4.3 Effect of leaf pruning on fruit quality of banana cvs.

Njalipoovan and Palayankodan

Tﬁg' results of the study on the fruit guality of ecv.
Njalipoovan are presented in Table 16 and Fig. 3 and the results
of the study on cv. Palayankodan are presented in Table 17 and

Fig. 10.

In ‘Njalipoovan’, the combined effect of area of lamina
pruned and the time of pruning had significant influence only on
TSS content of the fruits. The acidity, total sugar content,
reducing sugar content, non-reducing sugar content, sugar/acid
ratio, total carbohydrate content and the green life of fruits
were not significantly influenced. In ‘*Njalipoovan’, the
treatment LyIz (26.50 per cent) recorded the highest mean T55
content followed by Lglg (25.75 per cent), Llll (24.83 per cent),
L312 (24.58 per cent), Lplg (24.42 per cent) and LgzIy (24.33 per

cent); the six treatments being statistically on par. The lowest
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Table 16 Effect of leaf pruning on the fruit quality of banana
cv. Njalipoovan

Acidity TSS Total Reducing Non- Sugar/ Total Green

Treat— (%) (%) sugars sugars reducing Acid carbo- life
ment ‘ (%) (%) sugars ratio hydra- of
(%) te fruits
(%) (days)
LgIg 0.46 25.75 16.89 14.86 2.03 36.75 86.67 b5.92
LI4 0.44 22.83 14.58 13.11 1.46 33.21 81.97 6.00
LiIo 0.45 22.83 16.18 14.30 1.88 35.99 85.41 5.67
LyIg 0.47 26.50 17.76 15.83 1.92 38.10 88.31 b5.67
Lolq 0.42 22:75 13.13 12.36 0.77 31.63 79.35 4.83
Lols 0.40 23.867 15.06 13.53 1.563 37.65 83.10 5.33
Lolg 0.38 24.42 16.14 14.26 1.88 43.15 85.30 5.83
LaIq 0.40 24 .33 12.42 12.04 0.38 31.02 77.89 4.42
Lgl;  0.40 24.58 12.23 11.66  0.57 30.57 77.43 4.17
Lglg 0.43 22.00 14.44 13.98 1.46 36.14 83.91 4.67
F-test NS * NS NS NS NS NS NS
SE 0.028 0.874 0.590 0.668 0.3565 1.631 1.254 0.367
CD(0.05) - 2.4271 - - - - - -
L4 0.45 24.72 16.17 14.41 1.76 35.77 85.23 5.78
Lo 0.40 23.61 14.78 13.38 1.38 37.48 82.58 5.33
Lg 0.41 23.64 13.36 12.56 0.80 32.587 79.74 4.42
F-test NS NS X NS * NS * *
SE 0.020 0.877 0.731 0.698 0.215 2.125 1.275 0.232
CD(0.05) - - 2.028 - 0.596 - 3.542 0.6436
I4 0.42 23.97  13.37 12.50 0.87 31.95 79.74 5.08
Io 0.41 23.68 14.49 13.16 1.32 34.74 81.98 5.05
Ig 0.42 24 .31 16.45 14.68 1.75 39.13 85.84 5.39
F—-test NS NS X Xk NS *X * NS
SE 0.010 0.170 0.594 0.328 0.284 1.005 1.218 0.352
cD(0.05) - - 1.650 0.913 - 2.793 3.377 -

NS - Not significant
¥ — Significant at 5% level
%% - Significant at 1% level
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TSS content was recorded in Lgjlg (22.00 per cent). Lalg was
statistically on par with L2I1 (22.75 per cent), L1I2 (22.83 per

cent), L2I2 (23.67 per cent) and LBIl'

The extent of leaf area pruned significantly altered
the +total sugar content; non-reducing sugar content, total
carbohydrate content and +the green life of frults in
*Njalipeoovan’. The highest total sugar content was recorded in
L1 (16.17 per cent) followed by LZ (14.78 pexr cent); the two
treatments being statistically on par. The lowest total sugar
content_ was recorded in L3 (13.3é per cgnt) and this was
statistically on par with Lo. ¢The‘hbn—£eaucing sugar content was
the highest in Li (1;76'per cent) followed by Lz (1.39 per cent);
the +two treatments being statistically on par. The lowest non-
reducing sugar content was recorded in Ly (0.80 per cent) which
was statistically on par with L2' The total carbohydrate content
was the highest in Ly (85.23 per cent) followed by L2 (82.58 per
cent); the two treatments_being statistically on par. The lowest
£otal carbohydrate content was recorded in LB (79.74 per cent).
L2 and L3 were statistically on par. The green life of fruits
was.the highest in Ll (6.78 days) followed by Lo (5.33 days); the
two treatments being statistically on par. The lowest green life
of fruits was recorded in L3 (4.42 days) and this was
significantly inferior to the other treatments.

hY
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The +time of leaf pruning significantly influenced the
total sugar content, the reducing sugar content, fhe sugar/acid
ratio and +the +total carbohydrate content of the frults in
‘Njalipoovan’. ‘The highest total sugar content was recorded in
Ig (16.45 per cent). This was followed‘by 12 (14.49 per cent)
and Iy (13.37 per cent); the two treatments being statistically
on par. The redgcing sugar content of the fruits was highest in
Iz (14.69 per cent). This was followed by I, (13.16 per cent) and
Il (12.50 per cent) which were statistically on par. The
sugar/acid ratio of the fruits was the highgst in 13 (39.13 per
cent). This was followed by I, E34.74 per cent) and Iy (31.95
per cent) which were statistically on par. The total
carbohydrate content of the fruits was the highest in 13 (85.84
per cent). This was followed by 12 {81.88 per cent) and Il

(73.74 per cent), the two treatments being statistically on par.

The results thus indicated that the fruit quality was
not significantly affected by.the leaf pruning +treatments in
*Njalipoovan’. However, the individual effect of the extent of
leaf area removed revealed that removal of 25 to 50 per cent of.
the leaf area had comparatively less harmful effect on guality of
fruits. Similarly removal of leaves after 30 days of unfurling
had less deleterious effect on +the quality of fruits in

‘*Njalipoovan’.
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The data on thé combined effect of leaf area removed
and phe interval of pruning in ‘Palayankodan’ indicated that
there was significant difference in acidity, TSS content, total
sugar content, reducing sugar content, sugar/acid ratio and the
total carbohydrate content of the fruits. The non-reducing sugar
content gnd the green life of the fruits were not significantly

altered. .

The acidity of +the fruits was the highest in the
treatment Qg;l (0.530 per cent) fellowed by L1I2 (0.507 per
cént), LII3 (0.50 per cent) and ﬂzIa (0.490 per cent); the four
treatments Dbeing statistically on par. The lowest acidity was
recorded in L313 (0.413 per cent)} followed by L212 (0.453 per
"ecent), L311 (3.457 per cent) and LlIl (0.457 per cent);'the four

treatments being statistically on par.

The highest TSS content of the fruits was recorded. in
L112 {25.67 per cent) followed by L212 (25.58 per cent), Lle
(25.50 per cent), LOIO (25.33 per cent), L3i3 (24.92 per cent),
-L311 (24.83 per cent) and LlIl (23 per cent). These six
treatments were statistically on par. The lowest TSS content was
recorded in LiI5 (22 per cent) followed by L213 (22.25 per cent)
and L312 (22.42 per cent). LIIB' LZIS’ L312 and L111 were

statistically on ﬁar.
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Table 17 Effect of leaf pruning on the fruit quality of banana
' cv. Palayankodan

Acidity TSS Total Reducing Non- Sugar/ Total Green

Treat— (%) (%) sugars sugars reducing Acid carbo 1life
ment (%) (%) sugars ratio hydra- of
(%) te  fruits
(%) (days)
Lolg 0.473 25.33 17.01 16.10 1.24 35.98 84.93 5.58
LiI4 0.457 23.00 17.15 15.15 2.33 37.72 85.37 5.2b
LiIs 0.507 25.67 16.70 15.04 1.33 33.06 84.18 bH.7H5
LiIg 0.500 22.00 17.54 15.74 i.81 35.18 86.27 6.50
Lo, 0.530 28.60 12.76 12.66 0.91 23.89 76.52 6.17
Loloy 0.453 25.58 15.44 14.80 0.84 34.22 82.07 6.25
Lolg 0.490 22.256 16.62 15.789 0.83 33.94 84.02 5.75
Lgal4 0.457.._24.83 11.28 10.95 0.46 24.69 72.74 4.50
Lalog 0.473 22.42 12.10 11.38 0.71 25.64 175.26 4.87
LzIj 0.413 24.92 14.75 14.07 0.68 356.81 80.76 b5.2b
F-test * * * * NS *¥K * NS
oE 0.018 1.016 0.548 0.494 0.324 1.798 1.266 0.384
CD(0.05)0.0509 2.8206 1.5229 1.3658 - 4.9905 2.9596 -
Ly 0.48 23.586 17.13 15.31 1.82 35.32 85.27 5.83
Lo 0.49 24_44 14.91 14.38 0.86 30.68 80.87 6.06
Lg 0.45 24.06 12.71 12.13 0.62 28.71 76.25 4.81
F-test NS . NS Xk X b3 4 3 4 b 3 3 X
SE 0.016 1.091 0.612 0.517 0.182 0.510 1.080 0.266
CD(0.05) - - 1.7132 1.4349 0.5044 1.4166 3.0929 0.7383
I, 0.48 24 .44 13.70 12.95 1.23 28.77 178.21 5,31
Ig 0.48 24.55 14.75 13.68 0.96 30.897 80.50 5.56
Is 0.47 23.06 16.30 15.20 1.11 34.98 83.688 5.83
F-test NS NS X NS NS NS X NS
SE 0.021 0.486 0.532 0Q.767 0.318 1.877 1.230 0.303
CD(0.05) - - 1.4791 - - - 3.4127 -

NS - Not significant
¥ -~ Significant at 5% level
¥k - Significant at 1% level



The total sugar content of the fruits in ‘Palayankodan’
was the highest in L4Ig (17.54 per cent) followed by LqI4 (17.15
per cent), LOIO {(17.01 per cent), L1I2 (16.70 per cent) and L213
(16.62 per cent). The five treatments were statistically on par.
The Jlowest total sugar content was obsexrved in L311 (11.28 per
cent) followed by L3I2 (12.10 per cent) and Lle (12.66 per

cent); the threé treatments being statistically on par.

The reducing sugar content of the fruits was the
highest in_"LOIO (16.10 per cent). This was followed by L213
(15.79 per cent), L1I3 (15.74 per cent), L1I1 (15.15 per cent)
and L1Iz (16.04 per cent). The five treatments were
statistically on par. The lowest reducing sugar content was
observed in L3I1 (10.95 per cent) followed by L312 (11.38 per
cent) and L211 (12;76 per cent); the three +treatments being

statistically on par.

The sugar/acid ratio of the fruits was the highest in

'Lyl (37.72) .* . LjI4 was statistically on par with Lolg
(35.98))_"' "I’LBIS (35.81), v L. L1I3 (35.18) 5
LI, (34.22), - &, LpIg (33.94)° - ° and LyIp (33.06). - -

The lowest sugar/acid ratio was recorded in LgI4 (23.89)
followed by LgIq (24.69) . v ' and Lglp (25.64);

i+ the three treatments .being statistically on par.
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The highest total carbohydrate content of the fruits
was observed -in L1I3 (86.27 per cent). This was followed by L111
(85.37 per cent), LOIO (84.93 per cent), LIIZ (84.18 per cent)
and L2I3 (84.02 per cent). The lowest t+otal carbohydrate content
was recorded in L311 (72.74 per cent). LSII was statistically on
par with Lalsp (75.26 per cent). Lglsy and LoIq (76.52 per cent)

were statistically on par.

The extent of leaf area pruned significantly influenced
the total sugér content, reducing sugér content, non-reducing
sugar content, sugar/acid ratio, total carbohydrate content and
the green life of fruits in ‘Palayankodan’. The acidity and TSS
content of +the fruits were not significantly altered. The
highest total sugar content was recorded in L1 (17.13 per cent)
followed by _L2 (14.91 per cent) and Lj (12.71 per cent). 'The
three treatments differed significantly from one another. The
reducing sugar content of the fruits was the higﬁ;st in Ll (15.31
per cent) followed by Lz (14.38 per cent); the +two treatments
being statistically on par. The lowest value was recorded in Lj
(12.13 per cent). The non-reducing sugar content of the fruits
was the highest in Lq (1.82 per cent). This was followed by Lz
(0.86 per cent) and L3_(0.62 per cent); the two treatments being

statistically on par. The sugar/acid ratio of the fruits was the
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highest in L4 (35.32) followed by Ly, (30.68) and Lg (28.71). The
three +treatments were significantly different from one another.
The +total carbohydrate content of the fruits was the highest in
Ll (85.27 per cent) followed by Lo (80.87 per cent) and Lg (76.25
per cent). The three treatments were significantly different
fyom one another. The green life of the fruits was the highest in
Lo (6.06 days) {ollowed by L1 (56.83 days). The treatments Ll and
Lo were statistically on par and significantly superior to Lj

(4.81 days).

—

The +time of leaf pruning significantly influenced the
total sugar content and the total carbohydrate content of the
£fruits of ‘Palayankodan’. The highest total sugar content of the
£rults was recorded in I3 (16.30 per cent). This was followed by
12 (14.75 per cent) and 11 (13.70 per cent); the two treatments
being statistically on par. The highest total carbohydfate
content of the fruits was recorded in 13 (83.68 per cent)
followed by I (80.50 per cent); the two treatments being
-statistically on par. The lowest value was recorded in 11 (78.21
per <cent). 12 and Il were statistically on par. The acidity,
TSS content, reducing sugar content, non~-reducing sugar content,
sugar/acid ratio ‘and the green life of +the fruits were not
significantly influenced by the +time of leaf pruning in

‘Palayankodan’.



The above results indicated that the combined effect of
area of lamina removed and the tiﬁe of pruning had a marked
influence on the quality of fruits in ‘Palayankodan’. In general
it can be assumed that removal of lamina earlier to 15 days of
unfurling impaired the frult quality to a greater extent compared
to more severe leaf pruning. Removal of more than 50 per cent of

leaf area was dgtrimental to quality of fruits.

The individual effect of the area of lamina removed was
more pronoqued than the time of removal. Removal of less +than
50- per cent leaf area was more beneficial to mainta;n
satisfactory quality. Retention of leaves upto 30 days after

unfurling was desirable to maintain the fruit guality.

Comparing the response to leaf pruning it was observed
that the cv. Palayankodan was more prone to the ill effects ' of
severe leaf pruning than *‘Njalipoovan’. In general, it was
observed that retention at least 50 per cent of the leaf area for
a period of 15 to 30 days after unfurling was a comparatively
safe level of pruning from the point of view of fruit gquality in

*Palayvankodan’.

4_4 Effect of leaf pruning on the nutrient'content in Dbanana

cvs. Njallpoovan and Palayvankodan

Results of the study on the cv. Njalipoovan are given

in Table 18 and on the cv. Palayankodan are given in Table 19.



H3

Table 19 Effect of leaf pruning on the nutrient content of banana cv. Njalipapovan

Nutrient content (X dry weight)

Treatment -
Cora Pseudostea Leaf Leaf sheath Fruit

N P K N P K N P K H P K N P K

Lolg 1.543 0,092 5.960 1,213  0.098 4,723 1.684 0.332 3.335 1.207 0.878 4,833 0.922 0.33F 1943
Ll 1,827 0.078 5.798 0.69f 0,090 4,267 1.194 0.286 3.028 1.104 0.76h 4,102 0.7% 0.242 1.650
Ly 1,278 0.082 5.6B8 1.060 0,094 4,578 1,263 0.327 3.126 1.180 0.776 4,360 0.860 0.264 1.B&3
Lilj 1,500 0.087 5.872 1.090 0,095 4,605 1,505 0,332 3,227 1.360 0.799 4681 0.868 0,298 L.B&d
Lol 0.985 0.066 4,761 0.703  0.079 3.B81 0.934 0.Z36 2,576 0.833 0.651 3.815  0.699 0.144  1.450
Lol 1,164 0.049 5.243 0.524 0,085 4.174 1.156 0,259 2.97¢ 0.B98 0.h66 4256 0.700 0.171 1425
Lolz 1,370 0.071 5.402 0,837 0.088 4,391 {.I53 0,283 .06 0.933 0.735 4460 0.743 0.236 1.730
L3l 0,786 0,057 4,586 0,675 0.071 3.375 0.812 0.158 2.403 0.646 0.583 3. 345 0.760 0.142 1.44%
L3l 0,817 0,059 4.680-- 0.785 0,075 3.539 0.913 0177 2,854 0.758 0.643  3.401  0.644 0.147  L.014
L3l3 0.821 0,066 4,798 0.734  0.077 3.495 0.914 0,236 2,578 0.753 0.461 3.900 0.663 0.130 1,332

F-test NS NS NS ] NS NS NS % NS KS NS NS NS £ N§

SE - - - a7.28 0.003 0.130 0,077 0.007 0,202 0.062 0.030 0.190 0.032 0.020 0.074

£o{0. 05y - - - 0.1590 - - - 0.0204 - - - - - 0.0204 -
Ly 1.320  0.082 S5.786 0.947 0,093 4483 1,320 0.315 3127 1.215 0.780 4,381 0.BAL 0.268 1.7B6

Lo 1,173 0.06% 5.142 0.789  0.084 4,149 1,08 0,259 2.B71 0.B6B 0.4B4 4.177 0.7T16 0.1B3 L.648
L3 0.808 0.061 4.688 0.731  0.074 353 0.880 0.190¢ 2.545 0.718 0.629 3,949 0.656 0.140 1.498

F-test #H i H & 13 ¥ H 1 1 1] 11 H # H 1

5E - - - 0.038  0.001 0.179 ¢.045 0.002 0.072 0.052 0,025 0.107 0.032 0.016 0.038

£D(0.05) 0.1360 0.0084 0.4959 0.1054 0.0029 0.4B50 0.1267 0,0063 0.2015 0.1427 ©.0682 0.2984 0.0880 0.043% 0.1046
Iy 0.985 0.047 5,048 0,691 0,080 3.841 0.980 0.227 2.469 0.B61 0.667 3754 0.718  0.076 1,083
%) 1.087 0.070 S.210 0.BBY  0.0B5 4.097 L. 1f1 0,254 2.917 0.744  0.899 4008 0.73h  0.194  1.640
Iz 1,230 0,075 5.358 0.887 0,087 4,230 {.191 0,284 2,958 1.016 0.731 4347 0.758 0.2201 L.709

F-tast § 3 £33 3 NS 4 H i i ¥ 23 NS NS 33 ¥

5E - - - 0.048 0,002 0,074 0.036 0.005 0.034 0.032 0.008 0,195 0.014 0.018 0.033

£D(0.05) 0.1181 0,0046 0.1269 0.1317 - 0.2506 0.0945 0.0139 0.0930 0.0835 0.02i8 - - 0.0130 0.0714

N5 - Mot significant ¢ Significant at 91 level #t Bignificant at 1X level
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The data on the combined effect of leaf area removed
and +the interval of pruning indicated that in tNjalipoovan’,
there was significant difference in the nitrogen content of the
pseudostem, phosphorus content of +the leaf and phosphorus

content of the frults among the treatments.

Among the treated plants, the nitrogen content of the
pseudostem wasrthe highest in LOIO {1.213 per cent). This was
followed by L113 (1.090 per cent) and L1I2 (1.060 per cent); the
two treatments being statistically on par. The iowést nitrogen
content .was>recorded in L3I1 (0.875 per cent) followed by L111
(0.691 per cent), L211 (0.705 per cent), L313 (0.734 per cent),
Lalg (0.785 per cent) and LZIZ (0.824 per cent); the six

treaﬁments being statistically on par.

The phosphorus content of the leaf was the highest in
LOIO (0.332 per cent), LlIS (0.332 per cent) followed by LlIz
(0.327 per cent); the three treatments being statistically on
par. The lowest phosphorus content was recorded in L311 (0.158
.per cent) followed by L312 (0.177 per cent) and L313 (0.236 per

cent); the former two treatments being statistically on par.

The phosphorus content of the fruits was the highest in
LOIO (0.335 per cent) followéd by L113 (0.298 per cent). This
was followed by LqIs (0.264 per cent) and Llll (0.242 per cent).
The four treatments differed significantly from one another. The

lowest phosphorus content in frults was recorded in L313 (0.130
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per cent) followed by L311 (0;142 per cent), Lle (0.144 per

cant) and L312 (0.147 per cent); +the four treatments being

statistically on par.

The extent of leaf area pruned significantly influenced
the nutrient content of the plant parts in ‘Njalipoovan’. The

nitrogen content of the corm was the highest in Ll (1.320 per

cent) followeé by L2 (1.173 per cent). The lowest nitrogen
content was recorded in L3 (0.808 per cent). The three values
were significantly different from one another. The phosphorus

éontent of the corm was the highest in Ly (0.082 per cent). This
was followed by L2 (0.069 per cent) and Ljg (0.081 per cent); the
two treatments being statistically on par. The potassium content
of the corms was the highest in Ll (5.786 per cent) followed by
Lo (5.142 per cent) and Lg (4.688 per cent); the latter +two

treatments being statistically on par.

The highest nitrogen content of +the pseudostem was
recorded in Ll (0.947 per cent). This was followed by Lz (0.789
per cent) and L3 (0.731 per cent); the two treatments being

statistically on par.

The phosphorus content of the pseudostem was the
highest in Ll (0.093 per cent) followed by L2 (0.084 per cent)
and Lg (0.074 per cent). The three treatments were significantly

different from one another. The potassium content of +the
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pseudostem was the highest in Ll (4.483 per cent) followed by L2
(4.149 per cent); the two treatments being statistically on par.

The lowest potassium content was recorded in L3 (3.536 per cent).

The nitrogen content of the leaf was the highest in Ll

(1.320 pexr cent) followed by L2 (1.081 per cent). The lowest
nitrogen content was recorded in L3 (0.880 per cent). The three
treatments were significantly different from one another. The

phosphorus content of the leaves was the highest in Ll (0.315 per
cent) folloggd by Lé (0.259 per cent) and Lg (C.190 per cent).
. Tﬂe three +treatments were significantly dlifferent 'from one
another. The potassium content of the leaves was the highest in
Ll (3.127 per cent) followed by Ly (2.871 per cent) and Lg (2.545
per cent). The three treatments differed significantly from one

another.

The nitrogen content of the leaf sheath was the highest
in Ll (1.215 per cent). This was followed by L2 (0.888 per cent)
and L3 (0.718 per cent). The three +treatments significantly
‘differed from one another. The phosphorus content of the leaf
sheath was the hlghest in L1 (0.780 per cent). A This was followed
by Lg (0.684 per cent) and L3 (0.629 per 'cent) which were
statistically on par. The potassium content of the leaf sheath
was the highest in L1 (4.381 per cent) followed by L, (4.177 per
cent); the two treatments being statistically on par. The lowest

K content of the leaf sheath was recorded in L3 (3.549 per cent).
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The nitrogen content of the fruits was the highest in
Ll (0.841 per cent). This was followed by Lo (0.716 per cent)
and L3 (0.656 per cenﬁ) which were statistically on par. The
rhosphorus content of the frults was the highest in L1 {(0.268 per
cent). This was folléwed by L2 (0.183 per cent) and LS (0.140
rer cent); the two treatments being statistlcally on par.' The
potassium cont%pt of the fruits was the highest in Ll (1.786 per

cent) followed by Lz (1.668 per cent) and L3 (1.498) per cent).

The +three treatments were significantly different from one

another. g

The +time of leaf pruning significantly influenced the
nutrient content of the various plant parts except the phosphorus
content of pseudostem, potassium content of leaf sheath and

nitrogen content of the fruits.

The highest nitrogen content of the corm was recofded
in 13 (1.230 per cent). This was followed by I2 (1.087 per cent)
and Il (0.985 per cent); the two treatments being statistically
on par. The phosphorus-content of the corm was the highest in
Iz (0.075 per cent) followed by I, (0.070 per cent); +the two
treatments being statistically on par. The lowest phosphorus
content of corms was recorded in Il (0.067 per cent). Il and Iz
were statistically on par. The potassium coﬁtent of the corms
was the highest in I5 (5.358 per cent) followed by Iz (5.210 per

cent) and I1 {5.048 per‘cent). The three treatments were
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significantly different from one another. The nitrogen content
of the pseudostem was the highest in 12 (0.889 per cent) followed
by IS (0.887 per cent); the two treatments being statistically on
par. This was followed by Il (0.6891 per cent). The potassium
content of the pseudos@em was the highest in 13 (4.23 per cent)
followed by I2 (4.097 per cent); the two treatments being
statistically on par. The lowest potassium content of pseudostem

was recorded in Il {3.841 per cent).

The nitrogen content of the leaves was the highest in
Ig (1.181 Eér cent) followed by 12 (1.111 per cent); the +two
treatments being statistically on par. The lowest nitrogen
content of leaves was recorded in Il {(0.980 per cent). The
phosphorus content of the leaves was the highest in I3 (0.284 per
cent) followed by Iz (0.254 per cent) and Iy (0.227 per cent).
The +three +treatments differed significantly from one another.
The potassium content of the leaves was the highest in 13 (2.958
per éent) followed by I2 (2.917 per cent); the +two +treatments
‘being statistically on par. The lowest potassium content of

leaves was recorded in Iy {2.669 per cent).

The nitrogen content of the leaf sheath was the highest
in Ig (1.016 per cent). This was followed by Iz (0.944 per cent)
"and I, (0.861 per cent). The former +two treatments were

statistically on par and so were the latter two. The phosphorus
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content of +the leaf sheath was the highest in 13 (0.731 per
cent). This was followed by IZ (0.695 per cent) and Il (0.667 perx
cent). The three treatments were significantly different from one

another.

The phosphorus content of the fruits was the highest in
IS (0.221 per cent) followed by I2 (0.194 per cent) and 11 (0.176
per cent). Tﬁe three treatments were significantly different
from one another. The potassium content of the fruits was the
highest in,£3 (1.709 per cent) followed by Iz (1.660 per cent);
tﬂe two treatments being statistically on par. The lowest value
was recorded in Il (1.583 per cent) which was statistically on

par with 12.

The above results indicated that the combined effect of
the +time of pruning and the area of lamina removed ~had
significant influence only on the nitrogen content of corms and
the phosphorus content of leaf and fruits. In other plant parts,
the treatments did not show significant difference in the +tissue

nutrient status.

The extent of leaf area removed showed a marked
influence on the content of majJor nutrient elements in wvarious
plant parts. It was observed that among the different pruning

levels, removal of 25 per cent of the lamina resulted in a lesser
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extent of reduction in the tissue content of major nutrients

followed by removal of 50 per cent of the lamina.

In general, the time of pruning of leaves also exerted

an influence on the tissue Eontent of major nutrients in wvarious

prlant parts. The extent of reduction of the tissue nutrient
contents in general was more with higher intensities of
pruning. The adverse effects were lesser when the leaves were

pruned after’ 30 days of unfurling followed by 15 days after

unfurling.

The data on the combined effect of leaf area removed
and +the interval of pruning indicated +that in ‘Palayankodan’
there was significant difference only in the nitrogen content of
the leaf and potassium content of the leaf sheath. The nutrient

content of the other plant parts were not significantly altered.

Among the treated plants, the highest nitrogen content
of the leaf was recorded in LOIO (1.404 per cent) and +this was
significantly superior to all the other treatments. L113 (1.387
per cent)‘ was significantly superior to all other +treatments
except LOIO' This was followed by LIIZ (1.301 per cent) and L213
(1.262 per cent); the two treatments being statistically on par.
The lowest nitrogen content of leaves was recorded in LgIy
(0.823 per cent) followed by Lle (0.832 per cent) and L312
(0.858 per cent); the three treatments being statistically on

par.



Table 19 Effect of leat pruning on the nutrieat content of banana cv. Palayankodan

[

Nutrient content (X dry weight)

Treatzent -
Cors Pseudosten Leat Leaf sheath Fruit
NP KN P XK N P K N P K N P XK
Lolg 1.228 0.118 4.708 0,952 0.104 4.976 1.404  0.199 3.051 0,999 0.744 3.892 1.117 0,167 1.B1O
Ly 1.029  0.084 4.262 0,675 0.0B3 4.380 1.022 0.165 2,408 0.728 0.65% 2.503 0.743 0.i44 1.585
Lys 1146 0.094 4,306 0.842 0.093 4.736 1.301 0.181 2.642 0.904 0.727 3699 0.939 0.160 L.738
LIz L1712 0.109  4.447 0.B81  0.0%8 4.785 1.387 0.197 2,784 0.997 0.725 3.839 0,978 0.140 1,739
Laly 0.736  0.063 3.774 0.428 0,075 3715 0.632 0,158 2.569 0.687 0.575  2.169 0.746 0.09 1,304
Lolg 1.037 0.087 4.293 6.709 0.084 4.44: 1.088 0.164 2,573 0.851 0.6B3 2.406 0.B09 0.157 1.658
Lqlg L1301 0.094 4355 0731 0,093 4,486 1.262 0.174 2,539 0.B75 0.695 3.673 0,870 0.154 1,695
L3Iy 0.709 0,061 3,137 0.40%  0.074 3.489 0.823 0,154 1.861 0.476 0.5i5 1.981 0,719 0.090 1.1B5
Lslsp 0.777  0.068B 3.60f 0.472 0.079 3739 0.BSB 0.160 1.924 0.495 0.405 2,385 0.780 0.100 1.414
L3l3 0.B30 0.074 3.980 0.473  0.080 4,357 0.937 0,160 2,458 0,716 0.580 2.646 0,783 0,105 .53
fF-test NS NS NS NS NS N5 # NS NS NS NS i NS NS NS
SE 0.108 0.008 0,184 0.062 0.004 0.152 0,019 0,007 0,159 0.052 0.039 0,125 0.083 0.013 0.072
CDI0.05) - - - - - - 0083 - - - - 03487 - - -
Ly f.116 0,096 4.33% 0.799  0.091 4.438 1,237 0.181 2,678 0.874 0,701 3.347 0.B87 0.155 1,687
Ly 0.968 0.081 4.141 0.623 0,084 4.216 1,061 0.166 2,561 0.BO4 0.551 2.816 0.BOB 0,136 1,552
Lz 0,779 0.067 3.573 0.431 0,077 3.862 0.873 0.158 2.0B1 0,89 0.567 2.331 0.76¢ 0.098 {.378
F-test i# ¥ ¥ H 23 1 H H KS # it 13 t ' it £
5E 0.040 0.003 0.138 0.054 0.002 0.129 ' 0,043 0.002 0.1% 0.086 0,022 0.087 0.023 0.008 0,054
CD(0,03) 0.1102 0,0069 0.3833 0,1494 0.0057 0.3540 0.1188 0.0063 - 0.1264 0,0603 0.2425 0.0648 0.0229 0.1501
Iy 0.824 0,069 3720 0.504 0.078 3.861 0,892 0.159 2.34 0.697 0.580 2,218 0.736 0.110 1.358
19 0.987 0.0B3 4.067 0,674 0.085 4.307 1.0B2 0.189 2.3B0 0,817 0.672 2.B90 0.B43 0.139 1,403
Iy 1.051 0,092 4.260 0.695  0.090 4.543 1,495 0.477 2,594 0,863 0,867 3.3B6 0.B77 0.140 1.45%
F-test 13 NS H £ H t 11 ¥ ! E NS H H H %
§E 0.028 0,008 0.090 0.032 0.002 0,143 0,031 0.003 0.054 0.034 0.029 0.076 0.023 0.006 0.081
CD{0,05) 0.0773 - 0.2502 0.0897 0.000% 0.3984 0.,0863 0.0091 0.1509 0.0944 - 0.2107 0.0648 0.0164 0.2151

H5 - Mot significant

& Gignificant at 5% level

tt Significant at i% level



The potassium content of the leaf sheath was the
highest 1in Lglg (3.892 per cent) followed by L113 {3.839 per
cent), L1I2 (3.699 per cent) and L213 (3.673 per cent); the four
treatments belng statistieally on par. The lowest potassium
content of the leaf sheath was recorded in LgI4 (1.981 per cent)
followed Dby Lle (2.169 per cent); the +two treatments being

statistically on par. Lzll was statistically on par with L312

(2.365 per centa and LqI4 (2.503 per cent).

The extent of leaf area pruned 1in ‘Palayankodan’,
significanti;-influenced the nutrient content of the plant parts.
The highest nitrogen content of the corms was recorded in Ll
(1.116 per cent) followed by Lz (0.968 per cent) and L3 (0.779
per cent). The three treatments were significantly different

from one another.

The phosphorous content of the corms was +he highest in
Ll (0.096 per cent) followed by Lo (0.081 per cent) and L3 (0.067
per 'cent). The three treatments were significantly different
‘from one another. The potassium content of the corms was the
highest in Ll (4.339 per cent) followed by L2 (4.141 per cent);
the two treatments being statistically on par. The lowest

potassium content of corms was recorded in Lg (3.573 per cent).

The nltrogen content of the pseudostem was the highest

in Ly (0.799 per cent) followed by L, (0.623 per cent) and L3
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(0.451 per cent). The +three +treatments were significantly
different from one another. The phosphorus content of the
pseudostem was the highest in Ll (0.091 per cent) followed by Lz
(0.084 per cent); and L3 (0.077 per cent). The three +treatments
significantly differed from one ancther. The potassium content
.of the pseudostem was the highest in Ll (4.634 per cent). This
was followed Dy _.Lg (4.216 per cent) and L3 (3.862 per cent); the

two treatments being statistically on par.

Thg nitrogen content of the leaves was the highest in
Li (1.237 per cent) followed by Lz (1.061 per cent) and L3 (0.873
per cent). The three treatments differed significantly from one
another. The phosphorus content of the leaves was the highest in
Ll (0.181 per cent) followed by LZ (0.166 per cent) and L3 (0.158
per cenb). The three treatments were significantly different

from one another.

The nitrogen content of the leaf sheath was the highest
in Ll (0.876 per cent) followed by Lz (0.804 per cent); the two
treatments being statistically on par. The lowest nitrogen
content of leaf sheath was recorded in L3 (0.696 per cent). Lz
and L3 were statistically on par. The phosphorus content of the
leaf sheath was the highest in Ly (0.701 per cent) followed by L,
(0.651 per cent); the two treatments being statistically on par.
The lowest phosphorus content of the leaf sheath was recorded in

Ly (0.567 per cent). The potassium content of the leaf sheath
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was the highest in Ll (3.347 per cent) followed by L2 (2.816 per
cent) and L3 (2.331 per cent). The +three treatments were

significantly different from one another.

The nitrogen content of the fruits was the highest in
Ll (0.887 per cent). This was followed by Lz (0.808 per cent)
and Lg (0.761 per cent); the two treatments being statistically
on par. The phosphorus content of the fruits was the highest in
Ll (0.155 per cent) followed by Lo (0.136 per cent); the two
treatments - being statistically on par. The lowest phosphorus
content oft‘fruiﬁ was recorded in L3 (0.098 per cent). The
potassium content of the fruits was the highest in Iy (1.687 per
cent) followed by L2 (1.552 per cent); the two treatments being
statistically on par. The lowest potassium content of fruits was

recorded in L3 (1.378 per cent).

The +time of leaf pruning sigﬁificantly influenced the
nutrient content of all the plant parts in ‘Palayankodan’ except
the phosphorus content of the corm and leaf sheath. The nitrogen
" content of the corm was the highest {n I3 (1.0561 per cent)
followed by Iz (0.987 per cent); the two treatments being
statistically on par. The lowest nitrogen content of corms was
recorded in I1 (0.824 per cent). The potassium content of the
corms was the highest 1in Iqg (4.281 per cent) <followed by 12
(4.0687 per cent) and Il (3.725 per cent); the former +two

treatments being statistically on par.



The nitrogen content of the pseudostem was the highest
in I3 (0.695 per cent) followed by Iz (0.874 per cent); the two
treatments being statistically on par. The lowest nitrogen
content of pseudostem was recorded in Il (0.504 per cent). The
phosphorus content of the pseudostem was the highest in 13 (0.090
per cent) followed by I, (0.085 per cent); the two treatments
being statistically on par. The lowest phosphorus content of
pseudostem was recorded in Il {(0.078 perxr cent). The potassium
content of the pseudostem was thg highest in Ig4 (4.543 per cent)
followed b? I2 (4.307 per cent); the two treatments belng
statistically on par. The lowest potassium content of pseudostem

was recorded in I4 (3.861 per cent).

The nitrogen content of the leaf was the highest in Iq

(1.195 per cent) followed by 12 (1.082 per cent) and Il (0.892
per cent). The three treatments were significantly différent
_ from one another. The phosphorus content of the leaf was the
highest in Ig (0.177 per cent) followed by Ip (0.169 per cent)

‘ and Il (0.159 per cent). The former +two treatments were
statistically on par. The potassium content of the leaf was the
highest in I3 (2.594 per cent). This was followed by I (2.380
per cent) and I1 (2.346 per cent); the two, treatments being

statistically on par.
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The nitrogen content of the leaf sheath was the highest
in IB (0.863 per cent) followed by 1o (0.817 per cent) and 14
(0.697 per cent). The former two treatments were statistically
on par. The potassium content of the leaf sheath was the highest
in I3 (3.386 per cent) followed by I, (2.890 per cent). The
lowest value was recorded in I, (2.218 per cent). The three

treatments significantly differed from one another.

The nitrogen content of the fruit was the highest in Ig4
(0.877 per. cent) followed by I, (0.843 per cent); the two
t;eatments being statistically on par. The lowest value was
recorded in Il (0.736 per cent). The phosphorus content of the
fruits was +the highest in I3 (0.140 per cent) followed by I,
(0.139 per cent); the two treatments being statistically on par.
The lowest value was recorded in I, (0.110 per cent). The
potassium content of the fruits was the highest in Ij (1.656 - per
cent) followed by I, (1.603 per cent); the two treatments being
statistically on par. The lowest value was recorded in Il (1.358

per cent).

The above results indicated that the combined effect of
the +time of pruning and area of 'lamina removed had lesser
influence on the nutrient status of various plant parts in cv.
Palayankodan. The nitrogen content of leaf and potassium content

of 1leaf sheath were significantly lower in the severe pruning



levels and the removal of more than 25 per cent of the leaf area

prior to 15 days of unfurling.

The individual effect of the extent of leaf area
removed indicated +that in general removal of 25 per cent leaf
area resulted in a higher NPK status in various plant tissues

than that of 50 per cent or 75 per cent.

The £ime of removal of 1leaf lamina alse had an
influence on the tissue levels of major nutrients. Here also,
retention of;}eaves for more number of days resulted in a higher
lével of nutrients in the plant tissues. Retention of leaves for

more than 15 days resulted in a higher nutrient status of the

plant parts.

In general, it can be concluded that the combined
effect of leaf area removed and the time of pruning did not have
a very marked influence on the content of the major nutrients in
the plant parts of both ‘Njalipoovan’ and ‘Palayankodan’.
However their individual effects were marked. With the increase
in the sever¥ty of pruning, the content of major nutrients in
the plants decreased. It was observed that the removal of
more than 25 per cent of the leaf area prior to 15 or 30 days of
unfurling resulted in a lower ngtrient content of the plant

+tissues in both the cultivars.
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4.5 Effect of leaf pruning on the cost of cultivation, net
profit and benefit/cost ratio of banana cvs. Nijalipoovan

and Palayankodan

The detailed cost of cultivation in Appendix - II and
its abstract presented in Table 20 revealed that in
*Njalipoovan’, +the cost of cultivation was higher in all the
treatment planfé (Rs. 114958.64 ha_l) compared to +the control
plants (Rs. 109045.04 ha_l). The total income per hectare was
the highest in the control (LgIy) plants (Rs. 144480.00 ha '),
1y

foilowed by L2I3 (Rs. 126527.50 hadl), LoI, (Rs. 119587.30 ha
LiI5 (Rs. 118583.00 ha_l), L3Iz (Rs.119234.70 ha“l), LoIq
(115364.70 ha_l), LIy (Rs. 108081.00 ha_l) and L3Iop
(Rs.102787.20 ha‘l). The lowest total income per hactare was
observed in L311 (Rs.89947.40 ha_l) fellowed by L111 (Rs.95030.00

ha"1ly.

The income from fruits- was the highest in the
control plants (Rs. 111198 ha 1) followed by L;I5 (Rs.86301 ha”
1), LyI, (Rs. 79593 ha™!), LyIg (Rs.68241 ha '), LyI; (Rs. 66564
ha™l), LgIz (Rs.65532 ha™l), LyI, (Rs. 62307 ha ') and LpI; (Rs.
60372 ha_l). The lowest income from fruits was recorded in LgI,
(Rs.41151 ha"l) followed by LzI, (Rs.50439 ha™l). The income

from leaves was the highest in L2I1 (Rs.28160.70 ha_l) followed



Tahle 20 Effect of leaf pruning on the cost of cultivation, net profit and
benefit/cost ratio of banana cvs. Njalipoovan and Palayankodan [Abstract}
Cost of [ncose {Rs. ha_ll Profit Loss  Benefit/
Treat- :ultivati?n , - -1 - :ns?
eent {(Rs. ha "1 Fruits Suckers Leaves Total  (Rs.ha ") {Rs.ha "] ratio
HIALIPOOVAN
Lolo 109045.04  111198.00 33282.00 - 144480.00 35434.96 - 1.32
LIy 114958.44  66554.00 28466.00 - 95030.00 - 19928,64  0.B3
Lylg 114958.64  79593.00 29498.00 - 109091.00 - aBb7.64  0.90
L3 114958.64  84301.00 33z82.00 - 119583.00  4424.3% - 1.04
Loly 114958.64  60372,00 26832,00 28160.70 115364.70  406.06 - 1,00
LgIz 114958.64  62307.00 30815.00 . 25664.30 119587.30 4628.46 - .04
Lal3 11493B. 64 65241.66’ 31648.00 24638.50 126527.50 13156B.B6 - £.50
L3l 114958.64  41151.00 21500,00 27296.40 B3747.40 - 25011.24  0.78
L3l 114958,64  50439.00 25800.00 2454B.20 102787.20 - 1AL 0,89
Lal3 114958.64  65532,00 24B32,00 26870.70 119234.70 4274.0b - .04
PALAYANKDDAN
Lolg 109130.18  101372.00 23800.50 - 125173.00  16042.82 - 1,15
Lyl 115043.78  79657.50 19737.00 - 99394, 50 - 9070.28  0.8b
Lia 115043.78  91482.50 21768.75 - 113251.25 - 1792,33 0.7
Lyl C115043.78  92127.50 23345.00 - 115492.50  448.72 - 1.0t
Lalq 115043,78  68907.50 1B479.25 22383.70 109772.45 - 5274.33  0.95
Lolg 115043.78  76325.00 20559.50 23B45.00 120749.50 S705.72 - 1.05
Lal3. 11504378  76432,50 20946.90 23439.30 120818.30 §774.52 - 1,05
L3l 115043.78  45345.00 12094.00 24510.00 81369.00 - 13074,78 0.7H
L3ls 115043.78  47085,00 15738.00 22375.00 B5398.00 -/ 29445.78  0.74
Lylz 115043,78  63425.00 18931,2% 22252.50 102608.75 - 12435.03  0.89
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by L311 (Rs.27296.40 ha_l). This was followed by L3I3
{Rs.26870.70 hapl). L2I2 (Rs.26664.30 ha"l) and L213 (Rs.26638. 50

hadl). The lowest income from leaves was recorded in L312 (Rs.

26548.20 ha 1).

The net profit per hectare was the hilghest in the
control plants R(Rs.35434.96 ha_l). This was followed by L2I3
(Rs.11568.886 ha_l), LoI, (Rs.4628.66 ha_l) and LiI; (Rs.4624.36
ha_l). The lowest net profit per hectare was recorded in Lle
(Rs.406.06 haul) followed by L3I3 (Rs.4276.06 ha_l). The
treatments LlIl' L1I2, L311 and L312, showed loss of income. The
net loss per hectare was the hilghest in L311 (Rs.25011.24 ha"l),
followed by L111 (Rs.19928.64 ha_l) L312 (Rs.12171.44 ha_l) and
LI, (Rs. 5867.64 ha™l).

The highest benefit/cost ratio was recorded in fhe
control plants (1.32) followed by LoIqg (1.10), LII3 {(1.04), Lolg
(1.04) and L3Iq (1.04). This was followed by L211 (1.00). The
lowest benefit/cost ratio was recorded in L3Il (0.78) followed by

L3Iy (0.83), L3Iy (0.89) and LyI; (0.95).

In the treatments LlIl’ L112 and Llls, the cost of leaf
was not included in the profit since the leaf obtained from

pruning was not of marketable size.
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Considering the total dincome and net returns, the
control plants gave the maximum returns from fruits and +the
highest +total income per hectare. This was followed by LZIS’
LyI3, Lgly, Lglg, LoIy, LyIp, Lgls, LyI4 and Lzljy. The above
results indicated +that pruning of leaves resulted in lower total
income and net profit. If at all 1eaf pruning 1is to be
undertaken, it is desirable to prune only upto 50 per cent of the

lamina after 36 days of unfurling.

In ‘Palayankodan’ also, the cost of cultivation was
higher in dll the treatment planté (Rs.115043.78 ha!) compared
+o the control plants (Rs. 109130.18 ha_l). The total income per
hectare was the highest in the control plants (Rs.1256173.00 ha_l)
followed by Lyl (Rs.120818.30 ha™l), LpI, (Rs.120749.50 ha™1),
L;I5 (Rs.115492.50 ha '), LI, (Rs.113251.25 ha™l), Lgply
(Rs.109772.45 ha™}) and LyIy (Rs.102608.75 ha 1). The lowest
total income per hectare was recorded in LgI4 (Rs.81968.00 hé_l),

LsI, (Rs.85398.00 ha™') and LyIy (Rs.99384.50 ha™l).

The incoﬁe from fruits was the highest in the control
plants (Rs.101372.50 ha !) followed by LjI (Rs.92127.50 ha 1),
LiIg (Rs.91482.50 ha~1), L;I; (Rs. 78657.50 ha™1l), P213
{Rs.76432.50 ha"l) and LoIo (Rs.76325.00 ha~}). This was
followed by LoIi (Rs.68807.50 ha™1), L3Iz (Rs.63425.00 ha~1l) and
L312 (Rs.47085.00 ha_l). The lowest income from fruits was

recorded in LgzI; (Rs.45365.00 ha 1).



132

-
-

The income from leaves was the highest in LBIl
(Rs.24510.00 ha 1), followed by Lyl (Rs.23865.00 ha™l), Lglg
(Rs.23439.30 ha~l) and LyI, (Rs.22575.00 ha 1). The lowest

income from leaves was recorded in L313 (Rs.22252.50 ha_l).

The net profit per hectare was the highest in the
control plants (Rs.16042.82 ha_l) followed by L213 (Rs.5774.52
hadl) and szé (Rs.5705.72 haml). The lowest net profit per
hectare was recorded in L113 (Rs.448.72 haﬂl). The +treatments
LqI4, Lllz’—EZIl’ L3l4, L312 and LgIg showed loss of income. The

net loss per hectare was the highest in L311 (Rs.33074.78 ha—l)

followed by Lgl, (Rs.28645.78 ha™1), LgIz (Rs.12435.03 ha™l) and
Llll (Rs.9070.28 ha“l). The lowest net loss per hectare was
recorded in L1I2 (Rs.1792.53 ha_l) followed by L211 (Rs.5271.33

ha~1).

The benefit/cost ratio was the highest in the control
plants (1.15) followed by LoI, (1.05), LoIg (1.05) and LqIj
(1.00). The lowest benefit/cost ratio was recorded in Lgly
(0.71) followed by Laly (0.74), LyI4 (0.86), LgIg . (0.89), Loy

(0.95) and LyIp (0.98).

In the treatments LlIl, Lllz and Llis, the cost of leaf
was not included in the profit since the leaf obtained from

pruning was not of marketable size.
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Considering the +total income and net. returns, the
control plant in which no leaves were pruned, gave the maximum
returns from fruits and the highest total returns per hectare.
This was followed by LZIZ’ LoIg, LyIg, LiIg, LoTq, L313, LlIl,
LiI; and LaI;. The above results indicatedthat it is desirable
to prune only upto 50 per cént of the leaf area after 30 days of

unfurling if at~all leaf pruning is to be taken up.

It was also observed that net returns was higher in
‘Njalipoovan® compared to ‘Palayankodan’. Therefore 1t is
assumed that ‘Njalipoovan’ is more suitable for leaf pruning than

Palayankodan from the economic point of view.
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DISCUSSION

Banana is one of the important tropical fruit crops of
the world. It is commercially grown from the equator 1o a
latitude of 30° or more. Yield in a banana plantation 1is a
function of bunch mass, bunch number per hectare and crop cycle
time. It is thought that a banana plant produces more leaves
than required for normal development. Excess leaf area and a
thick pseudostem could explain why the harvest index in banana is

much lower th;h most other fruit crops.

Experimental 1leaf pruning in banana has mostly been
applied before flowering either to simulate leaf loss due to
insect or disease damage (Ostmark, 1974)'or to extend the cycle
time for crop timing purposes {(Turner and Hunt, 1887). Banana
plants were selectively pruned by Pillai and Shanmugavelu (1877)
aﬁd by Satyanarayana (1985). They found a delay in flowering
time and reduction of bunch mass when leaf number was continually
maintained at six compared with eighteen. However experiments in
Honduras (Stover and Simmonds, 1987) indicated that when
defoliation 1in the mother plant left as few as éeven leaves at
flowering, ratoon sucker growth was accelerated. This suggests
that increased light éenetration may be i1nvolved. There are
pronounced differences in the photosynthetic efficiency of banana

leaves due to leaf age, leaf water potential, cultivar and 1light
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intensity. The possibility exists therefore that some
compensatory photosynthetic boost may occur in the remaining

leaves on pruned plants.

The present investigations were designed to £ind out
the extent of leaf area that can be sacrificed without affecting
yield by way of removal or disease incidence. During the course
of the experiment, plant growth, yield and gquality of the produce
under differéht levels and intervals of leaf pruning were

critically observed and the results obtained are discussed below.

5.1 Effect of leaf pruning on the vegetative characters of

banana cvs. Njalipoovan and Palayankodan

5.1.1 Effect of leaf pruning on plant height and girth of banana

cvs. Njalipoovan and Palayankodan

The results of the study indicated that the combined
effect of leaf area removed and the time of pruning did no%
significantly influence the plant height in both ‘Njalipoovan’
and ‘Palayankodan’. However +the effect of leaf area removed or
the time of pruning when considered individually, exerted a
depressing effect on +the height of ‘Palayankodan’ plants
indicating that this cultivar is more prone to the deleterious

effects of leaf pruning compared to ‘Njalipoovan’.

The girth of plants in both the cultivars was not
significantly influenced by the combined effect of leaf area

removed and the time of pruning or their individual effects.



The studies on +the growth characters of different
banana varieties had led to the general impression that the
banana plant produced more leaves than that 1is required for
normal fruit development (Stover and Simmonds, 1987). Partial
defoliation studies in banana were conducted by several research
workers. Martinez (1984) reporﬁed no effect of defeoliation on
elther plant he;ght or girth of banana var. Dominlca Harton. The
above reports are in agreement with the general conclusions made
from ‘+the present investigation on plant helght and girth.
However Basu—-(1901) in Athia variety of banana, Piliai (1875) in
‘Poovan’ banana, Kothavavade et al. (1985) and Satyanarayana
(1985) in ‘Basr;i' banana have observed that partial defoliation
resulted in decreased growth in terms of height, girth etc. This
controversial situation may be due to the differences in the
varietal response to leaf pruning in banana as observed in the

present studies, wherein ‘Njalipoovan’ was found to be

comparatively less affected by the pruning intensities imposed.

5.1.2 Effect of leaf pruning on leaf characters of banana cvs.

Njalipoovan and Palayankodan

The present investigation on the effect of leaf pruning
on the leaf characters indicated that either the combined effect

of the extent of leaf area removed and the time of pruning or
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their individual effects did not significantly influence the
total number of leaves produced in both ‘Njalipoovan’ and

*Palayankodan’.

The combined effect of the extent of leaf area removed
and the +time of pruning or their individual effects did not

significantly influence the phylachwn in both the varieties.

-
4

Leaf longevity, in general, increased with the severity
of pruning. The extent of lamina removed had more pronounced
effect than the time of pruning. The response of the two
varieties differed with respect to leaf longevity. ‘Njalipoovan’

responded more to leaf pruning than ‘Palayankodan’.

The functional leaf area decreased with fhe severity of
pruning in both the cultivars. Both the leaf area removed and
the +time of pruning affected the functional leaf area. In
general, removal of more than 50 per cent leaf area before 15

days of unfurling had more deleterious effect.

The extent of leaf area removed and the time of pruning
influenced the leaf area index and leaf area duration in both
‘Njalipoovan’ and ‘Palayankodan’. The removal of more +than 50
per cent leaf area prior to 30 days after unfurling had the most

" deleterious effect.

According to Simmonds (1966), in banana, growth is a

function of +the number of leaves produced. A fixed number of
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leaves emerge prior to flowering (Summerville, 1944; Champilon,
1963 and Wardlaw, 1972). The reports by Turner (1970b) and
Nambisan and Rao (1880) indicated that leaf production,

phylachion, leaf area and leaf area duration are distinct for each

group of clones.

The present studies on the effect of leaf pruning on
the total numbe; of leaves produced indicated that the pruning
treatments imposed did not significantly influence the +total
numbex of | leaves produceg either in ‘Njalipoovan' or
‘Pélayankodan’. This result is in conformity with the above
reports which indicated thaﬁ the number of leaves produced being
more dependent on the var;etal characteristics, may be influenced
to a lesser extent by other factors. From the studies in similar
. lines, Pillai and Shanmugavelu (1976) also observed that +the
total number of leaves produced was not influenced by leaf
pPruning in ‘Poovan’. Findings of Turner and Hunt (1887)
suggested +the existence of.aﬁ_internal mechanism +to compensate
the depletion of lamina through the production of a few extra
leaves, In the present studies, production of a notable number
of extra leaves was not observed but an extra three leaves were
'produced in the most severe form of pruning in ‘Palayankodan’.
Thus 1t seems that the varietal characteristics had influenced
the production of leaves rather than the pruning strategies

adopted.
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The present studies also indicated that the phylachwn,
that is, the interval of emergence of successive leaves was also

not significantly iﬂfluenced by the 1leaf pruning strategies

adopted in ‘Njalipoovan’ and ‘Palayankodan’. According to Anslow
(1966), the phylachwn depends upon temperature and the
assimilation of expanded leaves. According to Pillai and

Shanmugavelu (i576), under leaf pruhing treatments, phylachmn
decreased with increase in the number of functional leaves and
the level of functional leaves remained had probably a control
over phylachwn. Kelley (1832), Kramer (19689) and Dev}in (1973)
have suggested that removal of some leaves may result 1in water
loss and loss of +turgidity in the remaining leaves due to
exposure to solar radiation and this may result in delay in
unfolding of leaves. Based on the above findings, it is possible
to assume that the more or less constant rate of leaf emefgence
is due to the constant level of total number of leaves present.
Since the present studies were done by partial removal of the
lamina, the exposure to salar radiation of the remaining portion
of the lamina might not have become a limiting factor leading to

loss of turgidity.

Eventhough the longevity of the remaining intact
portion of the leaves was not very notably affected by the leaf

pruning strategies adopted, in general it was observed that, with
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the severity of pruning, the longevity of the 1intact portion

increased slightly.

Tuarner and Hunt (1987) as well as Robinson et al.
(1992) have suggested the existence of some internal mechanism to
compensate the depletion of iamina in banéna plants. The former
group also observed that defoliation at certain stages of growth
affected +the leaf longevity in the post floral phases. Earlier
reports of Pillai and Shanmugavelu (1976) in ‘Poovan’' also
indicated that  the number of leaves emerged outside the
pseudostem varied with the leaf pruning levels. Retention of
all +the leaves resulted in comparatively lower number of leaves
on the pseudostem. The above reports are in conformity with the
present findings in that the levels of leaf pruning affect the
longevity of +the existing leaves and this may be one of the

adaptations to compensate for the loss of lamina.

The present studies indicated that the functional leaf
area decreased with the severity of pruning both in ‘Njalipoovan’

and ‘Palayvankodan' under the influence of the extent of lamina

removed as well as the time of pruning. The treatments
influenced +the leaf area index and leaf area duration also. In
general, removal of more than &0 pef cent leaf area prior to 30

days after unfurling had more deleterious effect. From studies
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on similar lines, Pillai and Shanmugavelu (1876) observed that in
‘Poovan’ the highest leaf area was recorded from the plants which
retained all the leaves. This is in agreement with the result of
the present studies, " The number of leaves produced or the
phylachwn was nbt significantly influenced by the treatments in
the present studies and hence with the severity of pruning, there

‘was a reduction in the functional leaf area and leaf area index.

-

The land area occupied by the plants in the different treatments
being +the same, .the leaf area index might have been more
dependent on the leaf area. Similarly, leaf area duration being
a function of the leaf area and longevity might have behaved in
harmony with +the +trend of longevity and lea? area under the
influence of different treatments. The differences in the
longevity of intact portion of leaves in different +treatments
being only slight, the influence of leaf area might have become
more pronounced bringing in the differences in leaf area duration
under the influence of the treatments. Hartman and Bailey (1929)
have reported complete recovery of the leaf surface after
defoliAtion in some instances in banana. This might have been
the result of change in phylachven and the total number of leaves
produced. In the present studies however, these two factors were
not significantly influenced by the treatments and hence the
changes in functional leaf area, leaf area index and leaf area

duration were observed under +the influence of +the pruning
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treatments imposed through +the differences in the 1leaf area

remained after pruning.

5.1.3 Effect of leaf pruning on the relative growth rate of

" banana cvs. Njalipoovan and Palayankodan

The studies indicated that the combined effect of time
of pruning and the extent of leaf area removed did not
significantly influence the relative growth rate in terms of
plant height in both *Njalipoovan’ and ‘Palayankodan’. However
the individual effect of the time of pruning was more pronounced
than the extent of leaf area removed. In general, pruning of
leaves prior to 15 days of-unfurling had more deleterious effect

on the relative growth rate.

Basu (1901) had rgported that too much leaf cutting
reduces +the growth of even hardy banana varieties like *Athia’.
According to Kothavade et zal. (1985), the increase in the number
of functional leaves had promoting effect on plant height.
Satyanarayana (1985) reported that in ‘Basrai’ banana, number of
functional leaves did not influence plant height. Thus, from the
above reports, it becomes evident that the response to leaf
pruning +treatments in relation to plant height is more or less

dependent on the varietal characteristics and the severity of

pruning. In the present studies, it was observed that the plant
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height was not significantly influenced by the combined effect of
the extent leaf area removed and the time of pruning. However
the +time of pruning influenced the height in ‘Palayankodan’ to
some extent but not in *Njalipoovan'. Since the relative growth
rate in the present investigation was expressed in terms of plant
height at different time intervals, the relative growth rate
might have been influenced by the trend observed in the changes
in plant heightf Thus based on the present findings and related
works on similar 1lines, it can be assumed that the relative
growth rate was little affected under moderate leaf pruning. It

is also assumed that the .response to pruning may be to some

extent due to varietal characteristics.

5.1.4 Effect of pruning on the time taken for bunch emergence,
bunch maturity and crop duration in banana ovs.

Njalipoovan and "Palayankodan .

The studies indicated +that the time taken for bunch
emergence and bunch maturity were influenced by the pruning
treatments. However +the c¢rop duration was not affected
significantly. The 1individual effects of extent of lamina
removed and the +time of pruning showed that when the extent of
lamina removed was lesser or the period of retention was longer,

the time +taken for bunch emergence decreased upto a level of
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pruning intensity. The time taken for bunch emergence 1in both
the cultivars was shorter when only 25 to 50 per cent of the

lamina was removed 30 days after unfurling.

Leaf production in banana is related to flower induction.
The number of leaves that emerge and the number of leaves 1inside
the pseudostem have been related with floral initiation based on
the production &6f a fixed number of leaves in total (Ticho, 1960;
Champion, 1961; Turner, 1970b and Wardlaw 1972). In the present
studies also, the response on bunch emergence was found to exist
upto a levél of pruning. This view 1s supported by tﬁe
observation in *Basrai’ by Kothavade et al. (1985). The combined
effect of the treatments on bunch emergence in ‘Palayankodan’
showed significant difference between the treatments but there
was the production of a few extra leaves in more severe pruning
treatments though the difference was not significant. This might
have resulted 1in a change in the Ts wvalues and might have
resulted in the changes in the time of flowering due to pruning
in the two wvarieties. According to Naik (1963) and Turner
(1970b), the number of leavés produced before flowering vary with
cultivars. The number of leaves produced by the treatment plants
in the present studies is in agreement with the values recorded
by HNambisan (1972). Thus based on +the present studies and
earlier reports in similar lines, it becomes evident +that leaf

pruning influence the time of flowering in banana. It was also
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noted that with the increase in the intensity of leaf pruning,

the time taken for flowering increased.

The present studies on the effect of leaf pruning on time
taken for bunch maturity showed that removal of more than 50 per
cent of +the lamina prior to 30 days of unfurling resulted in
shorter bunch maturity period compared to less severe form of
pruning treatments imposed. This indicates that bunch maturity
in the cultivars studied was influenced by the level of pruning.
This is in agreement with the results of the studies conducted by
Hartman and Balley (1929). Wardlaw (1972) and Pillai (1975) also
observed that decrease in the number of fgnctional leaves is
liable to cause such effects on bunch formation and its maturity.
According to Stover (1974), Ramsey et al. (1990) and Robinson et
al. (1992) a certain number of leaves are reqﬁired for flowering
and proper maturity of bunches in banana. These reports are
indicative of the requirement of a balanced level of 1leaf érea
for proper bunch maturity which is observed from +the current

studies also.

In general, with respect to crop duration, there was no
significant difference between thq leaf pruning treatments
imposed. However, the individual effect of the time of pruning
had an impact on the crop duration in *Njalipoovan’. It was
observed +that pruning of leaves ﬁrior to 15 days of unfurling

resulted in a decrease in crop duration in +this cultivar.
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Earlier reports in these lines agree with the current findings.
Ticho (1960) has sugegested defoliation as a measure to regulate
crop duration in banana. According to Turner (1870a), the number
of leaves prior +to flowering influences the maturation and
harvest in banana. Delay in harvest time due tc supra optimum
levels of 1leaf area was reported by Kothvade et al. (18985) in
‘Basrai’ and Tgrner and Hunt (1987) in *Williams’® also. In a
similar study, Pillai (1975) also observed that the number of
leaves remalning on the psuedostem influences crop duration.
Lesser number of leaves resulted in +the extension of crop
duration és observed in ‘NJjalipoovan’ in +the present studies

under the 1nfluence of time of pruning.

5.1.5 Effect of 1leaf pruning on +the number of suckers

produced in banana cvs. Njalipoovan and Palayankodan.

The results of the studies indicated that +the combined
effect of extent of leaf area pruned and the time of pruning did
not significantly affect the sucker production in ‘Palayankodan’
or ‘Njalipoovan’. However considering the individual effects of
the treatments, it appears that the removal of 25 to 50 per cent
of the leaf lamina 15 to 30 days after unfurling resulted in more
number of suckers per plant. Studies on similar lines by Turner
(1970 b) also revealed.that the plant water relations and +the

sucker growth were influenced by the level of defoliation in
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‘Williams’ banana. The later reports of Turner (1976) and Stover
and Simmonds (1957) also gives an indication of a threshold level
of leaf area which influences sucker production in banana in
relation +to light penétration. These reports are in agreement
with the present studies. However there are reports indicating
the genomic constitution of the cultivar in relation to sucker
production also: (Nambisan, 1972; Shanmugavelu and Balakrishnan,
1980 and Stover and Simmonds, 1987). Thus it appears that
basically sucker production is dependent on genetic constitution,
but it can be slightly altered by defoliation, water relations

and light penetration as evidenced from the present results as

well as earlier works on similar lines.

5.1.86 Effect of 1leaf pruning on dry matter production of

banapa cvs. Njalipoovan and Palayankodan

The studies indicated that in both ‘Njalipoovan’ and
. *Palayankodan’, there was no significant reduction in dry matter
production in the vegetative parts due to the combined effect of
extent of leaf -area removed and the time of pruning. However the
individual effect of extent of leaf area removed was more
pronounced bringing in changes in dry matter production. It was
also observed that in ‘Njalipoovan’, the dry matter production in
bunch as well as the +total dfy weight were significantly

affected. In general, removal of more than 50 per cent leaf area
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prior to 15 days after unfurling affected the dry matter
production more adversely. Thus the results indicated that the
intensity of leaf pruning had some bearing on the dry matter

production.

The present studies on the effect of leaf pruning on
vegetative characters revealed that the plant helght, girth and
number of leaves produced did not vary significantly under the
combined effect of extent of leaf area removed and the time of
pruning in both the cultivars. This may be the reason for the
less pronouﬁéed effect of dry matter production on the vegetative
parts. In ‘Njalipoovan’, the dry weight of the bunches was
found to be affected by the +treatments. The longevity of
leaves, the leaf area index and the functional 1leaf area in
‘Njalipoovan’at harvest stage was found to be significantly
affected by the 1leaf .pruning treatments but these kind of
differences were not observed in ‘Palayankodan’. This may be.the
reason for the differences in the dry matter production in the
bunches in 'Njalipoovan’. The larger leaf area and the longer
life of leaves might have helped ‘Palayankodan’ to compensate the
lamina loss by way of pruning at least to some extent and the
disadvantages in~ this respect +to *Njalipocovan’ might have
resulted in deleterious effects. Thus the differences in the
bunch dry matter production might have reflected in decreased

total dry matter production in *Njalipoovan’. Such differences
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significantly affected the bunch weight, number of hands, number
of fingers or the yield per hectare in ‘Njalipoovan’ while there
was significant difference in these characters except the number
of hands in ‘Palayankodan’. However when the individual effect of
the leaf area removed or the time of pruning was considered, both
the cultivars showed decrease in vield and yield attributes with
increase in the severity of pruning. In general, removal of more
than- 25 per cent of leaf area prior to 30 days of unfurling had
more deleterious effect on yileld compared to other intensities of
leaf pruning. The results also showed that in terms of yield,
‘Pﬁlayankodan’ was more prone to the lll-effects of leaf Ppruning

compared to ‘Njalipoovan’.

Yield in banana is positively correlated with the
number of hands, number of fingers, number of functional leaves
per plant, girth of stem and duration of crop. Path co-efficient
analysis showed that the number of fingers had high positive
direct effect on yield in ‘Nendran’ banana (Kurian et al., 1985).
‘Simmonds (1966) and Turner (1980) had found that leaf area and
leaf area duration are éorrelated with plant height, girth,

number of hands and number of fingers in the plant crop.

In the present study, it was observed that the
functional leaf area did not vary significantly an ‘Njalipoovan’

under the combined effect of leaf area removed and the +time of
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pruning except at the harvest stage. However, +the individual
effects of the treatments had some bearing on the functional leaf
area. It appears that this cultivar is comparatively hardy and
hence 1is able to maintain the required leaf area to support the
bunches 1n spite of the differences in the number of functional
leaves and leaf area duration due to the treatment effects. This
sort of pruning responses depending on the level of pruning was
reported by Turner (1970a), Krishnan and Shanmugavelu (1983),
‘Martinez (1984) and Turner and Hunt (1987) in different banana
cultivars. _However, in ‘Palayankodan’, this sort of
compensation mechanism may be weaker and hence the wvariety was
more prone to reduction in bunch weight and total yield.
Moreover, the number of fingers per bunch was altered
significantly in ‘Palayankodan’ but not in *Njalipcovan’. Such
relations in different banana varieties were observed by Simmonds

(1966), Turner (1980) and Kurian et al. (1985).

Eventhough the combined effect was not pronounced in
relation to plant height, ‘Paiayankodan’ responded to the
individual effect of extent of lgaf area removed and the time of
pruning in the different pruning treatments. But such variations
in plant helght was very less pronounced in ‘Njélipoovan'.
Simmonds (1966) has correlated +the plant height with the
variation in yleld in ‘Valery’ banana which is in agreement with

the present results.
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In general, the reduction in bunch weight, total yield,
and the number of hands and fingers in response to the
individual effects of the severity of pruning were observed in
both the varieties. This is supported by the results obtained by
Pillai and Shanmugavelu (1878), Chakrabarthy and Rao (1880),
Turner (1980), Krishnan and Shanmugavelu (1983), Martninez

(1984), Kothavade et al (1985) and Turner and Hunt (1987).

. 5.2.2 Effect of leaf pruning on the fruit characters of banana

cvs.xﬂjalipoovan and Palayankodan

The present studies indicated that the combined effect
of leaf area removed and the time of pruning had less marked
effect oﬁ the fruit characters such as girth, fruit weight and
- pulp weight in ‘Palayankodan’. However in ‘Njalipoovan’, the
fruit weight and pulp weight differed significantly. The
individual effect of the pruning strategies had a more pronounced
effect on the length of fruit, girth of fruit, Wéight of fruit
and pulp weight of fruit. Removal of upto 50 per . cent of liaf' avea
15 days after unfurling had lesser deleterious effect on the

above fruit characters.

Reduction in fruit size‘in terms of length, girth and
weight as observed in the present studies are reported from

studies on similar lines. Pillai and Shanmugavelu (1978) have



observed reduction in fruit weight, volume, length, peel weight
and pulp weight in relation to the intensity of pruning in
‘Poovan’ banana. They have also reported changes in pulp/peel
ratio under different leaf pruning intensities which 1is in
agreement with the present findings. Decrease in fruit size in
‘Basrai’ banana with higher intensities of leaf pruning reported
by Satyanarayana (1985), decrease in finger weight in *‘Williams’
banana observed by Turner and Hunt (1887) and reduction of finger
length in *‘Williams' banana due to different levels of pruning
reported by ﬁbbinson et al. (1992) are also in agreement with the

results obtained in the present studies.

5.3 Effect of leaf pruning on fruit quality of banana cvs.

Njalipoovan and Palayankodan

The results indicated that the combined effect of
extent of lamina removed and the time of pruning affected +the
_quality of fruits of lliPalayankodan' to a greater extent compared
to ‘Njalipoovan’ especially the TSS and the sugar content. The
individual effect also had influenced the sugar content and the
carbohydrate content. The green life of fruits was not
significantly affected by the different pruning levels.
Comparing the responses of the cultivars, it was observed that in
tPalayankodan’, there was more deterioration in fruit quality

than in ‘Njalipoovan’. Severe pruning levels had more
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.deleterious effect on fruit quality in general. Studies on
similar lines by Pillai and Shanmugavelu (1978) also have shown
that +the fruit quality in ‘Poovan’ in terms of .TSS, sugars and
sugar/acid ratio was re}ated with functional leaf area. However
Kothavade et al. (1985) has reported the difference that fruit
gquality reduction takes place only when the leaf pruning exceeds
a threshold level. This may be the reason for the difference in
the response to leaf pruning between the cultivars under study.
As discussed under the yield characters, it appears that
*‘Njalipoovan' somehow is able to compensate the loss of lamina
through some appropriate mechanism. Thus the above reports are
in agreement with the present results. Similar reports of
reduction in quality in response to defoliation is reported by
Kliewer and Weaver (1971), Reddy et al. (1978) and Anonymous
(1985) in grapes. In the present study the green life of the
fruits remained more or less unaffected by the pruning treatments
imposed eventhough +the extent of removal of leaf area had
influence on the green 1life. This is in agreement with the
report of Robinson et al. (1992) who observed that retention of a
very small number of five leaves per plant only at flowering

resulted in changes in green life of ripe banana fruits.

5.4 Effect of leaf pruning on the nutrient uptake of banana cvs.

Njalipoovan and Palayankodan

From the present investigations, it became evident that

the combined effects of leaf area removed and the time of pruning
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did not Have a very pronounced effect on the content of major
nutrients in the plant parts of ‘Njalipoovan’ and ‘Palayankodan’.
However +their individual effects were more marked. With the
increase in +the severity of pruning, the content of nitrogen,
phosphorus and potassium content in the plant parts decreased.
It was observed that the removal of more than 25 per cent of leaf
area prior +to 15 to 30 days of unfurling resulted in a lower

nutrient status in both the cultivars.

The studies on similar lines by Pillai (1875) also
inaicated that in Eanana cv. Poovan, uptake of nitrogen,
phosphorus and potassium was comparatively higher in plants with
more number functional leaves, supporting the results of the
present studies. Decrease in the major nutrient content wunder
defoliated conditions was reported in plum by Castagnolis et al.

(1989) and in rubber by Senechal and Gohet (1988) also.

5.5 Effect of leaf prgning on the benefit/cost ratio of banana

cvs. Njalipoovan and Palayankodan

The studies indicated that from the economic point of
view, Jleaf pruning is not beneficial in both ‘Njglipoovan' and
‘Palayénkodan’ under Kerala conditions. It was observed that the
yield and retuﬁpé were higher in control plants where no leaf

pruning was practised. A comparative study showed that the net
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returns were higher in ‘Njalipoovan’ +than ‘Palayankodan’. If at
all leaf pruning is to be done, the intensity of pruning should
be removal of only upto 50 per cent of the lamina after 30 days

of unfurling.

Leaf pruning is definitely not recommended as a common
practice due ﬁp bunch mass reduction, green 1life reduction,
possible deterioration of fruit quality and the labour cost of
pruning. For improved bunch mass and yield, management of the
plantation should be good enough to ensure maximum number of
functional leaves on the plant at flowering stage (Anon, 1988).
This £inding is in agreement with the result obtained from the
present studies.. Robinson et al. (1992) also observed that no
yield benefit was achieved by leaf pruning in ‘Williams’ banana.
Severe loss of lamina result in more economic loss compared to
moderate loss of lamina. Similar reduction in yield and gr&ss
returns due to decrease in leaf area was reported in other crops.
like coriander (Bhati, 1988) and coconut (Sudhakara et al.,

1989).

The results obtained from the current studies- thus
indicated that pruning of leaves had adverse effects on the yield

and quality of fruits in ‘Njalipoovan’ and ‘Palayankodan’. In
general, growth characters like plant height, girth, phylachrmn,

number of leaves produced, relative growth rate and crop duratiocn
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were not significantly affected by the pruning treatments
imposed. However, functional leaf area, leaf area index and leaf
area duration decreased with +the intensity of pruning but
longevity of the intact portion of +the lamina increased.
Eventhough leaf pruning induced delay in bunch emergence, bunch
maturity period decreased and hence total crop duration remained
more or less gnaffected. Sucker production did not differ
significantly between the treatments. Dry matter production in
the vegetative parts was not significantly influenced by leaf
pruning in the cultivars under study, but in *Njalipoovan’ the
bunch dry matter production decreased with the severity of

pruning.

Leaf pruning had a depressing effect on the bunch
characters such as the number of hands, number of fingers and
bunch weight and the effect was more pronounced in
*Palayankodan’. The size of fruits was also affected by the
severity of leaf pruning and the effect was more pronounced in
‘Palayankodan’ compared +to ‘Njalipoovan’. The fruit gquality,
especially TS88, sugar and carbohydrate contents were adversely
affected by leaf pruning. The decrease in quality was more

pronounced in ‘Palayankodan’ than ‘Njalipoovan’.

The income and net returns were thé highest in the

plants which maintained all leaves in both the wvarieties. Severe
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leaf pruning decreased the total income and net returns. Returns

per unit area was more in ‘Njalipoovan’ than ‘Palayankodan’.

Considering +the above facts, jt appears that leaf
pruning is not an economically viable proposition in
‘Njalipoovan’ or ‘Palayankodan’ under the present management and
marketing situations in Kerala. Among ‘the leaf pruning
treatments tried, removal ogfggko 50 per cent ef the lamina after
' 30 day5 of unfurling appears to exert comparatively less adverse
effects thanu-more severe form of pruning. Among the two

cultivars. ‘Njalipoovan’ appears to show more ability to

withstand this pruning strategy than ‘Palayankodan’.
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SUMMARY

The. present investigation on fRegulapion of leaf
pruning to optimise leaf and bunch harvest in Musa (AB group)
Njalipoovan and (AAB group) Palayankodan’ was conducted at the
Department of Horticulture, College of Agriculture, Vellayani,
Thiruvananthapuram during 1993-94 to optimise the vegetative
growth of the banana plants in order to create a balance between
the growth of vegetative and economic parts so that more energy
can be diverted towards the latter. During the course of the
experiment, pignt groﬁth, vield and quality of the produce under

different levels and intervals of pruning were critically

observed. The important findings are summarised below.

The plant height was not significantly affected by the
combined effect of extent of leaf area removed and the time of
pruning. The individual effects of these treatments had a mdre
pronounced influence on the plant height of both ‘Njalipoovan’
and ‘Palayankodan’. Removal of 25 to 50 per cent of leaf area
after 15 to 30 days of unfurling had less deleterious effect on
vegetative growth..The variety ‘Njalipoovan’ was comparatively
less affected by this leaf pruning strategy compared to

*Palayankodan’.

‘The girth of the plants of both the varieties was not

significantly affected by the leaf pruning treatments imposed.
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The +treatments also did not have any significant

influence on +the total number of leaves produced or the

phylachwon.

The leaf pruning, in general slightly increased the
longevity of +the intact portion of leaf on the plant. The
severest pruning treatment resulted in the longest life and vice
versa. The extent of lamina removed had a more pronounced effect
on the longevity of leaf than the +time of pruning in
‘Palayankedan’. Removal of more than 50 per cent of lamina
increased tﬂé leaf longevity in ‘Njalipoovan’ as well as 1in
‘*Palayankodan’. ‘Njalipoovan’' responded more to leaf pruning

than ‘'Palayankodan’ in relation to extension of leaf life.

The functional leaf area decreased significantly with
the severity of leaf pruning in both the cultivars. Both the
leaf area removed by way of pruning and time of pruning ‘had
effect on the functional leaf area. The removal of more than 50
per cent of +the lamina prior to 15 days after unfurling had
deleterious effect on the functional leaf area. But removal of
25 to 50 per cent of the leaf lamina after 15 to 30 days of
unfurling had less deleterious effect on the functional leaf area

of both *Njalipoovan’ and ‘Palayankodan’.

The leaf area index and leaf area duration in both

‘Njalipoovan’ and *‘Palayankodan’ were significantly influenced by
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the extent of lamina removed as well as the time of remeval. In
Jeal aren

general, the removal ofhupto 50 per cent ef leaf area after 30

days of unfurling was less harmful with resbect to leaf area

index. .

The relative growth rates of *Njalipoovan’ and

*Palayankodan’ were less markedly affected by the combined effect

4

of the time of pruning and the extent of leaf area removed. The
individual effect of the time of pruning was more pronounced than
the extent of leaf area removed. Leaf pruning after 15 days of
unfurling had less deleterious effect on the relative growth rate

of both the cultivars.

The +time taken for bunch emergence and bunch maturity
were more significantly affected by the combined effect of the
time of pruning and the extent of leaf area removed than the crop
duration. When +the extent of lamina removed increased or the
period of retention was shorter, the +time taken for bunch
emergence increased but the time taken for bunch maturity
decreased. The individual effects of these treatments were more
pronounced. The +timé taken for bunch emergence in both the
cultivars was shorter when only 25 to 50 per cent of the lamina
was removed. But the bunch maturity period was longer in these
levels of pruning. When the time of retention was 30 days after

unfurling in both varieties, the duration for bunch emergence was
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shorter. In *‘Njalipoovan’, the crop duration decreased when the

leaves were retained for 15 to 30 days after unfurling.

The sucker- production in both cultivars was not
markedly influenced by the combined effect of +the +treatments.
However, when the individual effects were considered, removal of
25 ‘to 50 per cent leaf area 15 to 30 days after unfurling

resulted in more number of suckers per plant.

The dry matter production in both the varieties was

adversely affected by the removal of more than 50 per cent of the

leaf area prior to 15 days after unfurling.

Bunch characters in ‘Palayankodan’ were more influenced
by the leaf pruning treatments imposed than in *Njalipoovan’'. In
*Palayankodan’ no leaf pruning resulted in the highest number. of
fingers and bunch weight. The combined effect of the treatments
revealed that removal 6¥fﬁ;§§—25 per cent leaf area 15 to 30 days
after unfurling help to retard the extent of yield reduction.
The individual effects of the extent of leaf area removed and the
time of pruning indicated that removal of 25 per cent of leaf

area after 30 days of unfurling had less deleterious effect on

the number of hands, fingers, bunch weight and yield per hectare.

The fruit characters such as fruit girth, weight and

pulp weight in ‘Palayankodan’ were not significantly affected by
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the combined effect of leaf area removed and the time of pruning.
In ‘Njalipoovan’ +the fruit weight and pulp weight waere
significantly affected. The individual effect of +the pruning
intensities had.a more pronounced effect on the length, girth,
weight and pulp weight of fruits. Removal of upto 50 per cent of
lamina 15 days after unfurling héd lesser deleterious effect on

the above fruit‘gharacters.

The fruit quality of ‘Palayankodan’ especially the TSS
and sugar content were affected to a greater extent than that of
*‘Njalipoovan’ due to the combined effect of the treatments. The
individual effects of the treatments also influenced +the sugar
content and the carbohydrate content. The green life of fruits
was not significantly affected by the different pruning
intervals. Retention of upto 50 per cent leaf area after 30 days
of unfurling was a comparatively safe level of pruning for

maintaining fruit quality in both the cultivars.

The combined effect of extent of leaf area removed and
the +time of pruning did not have a very marked influence on the
content of major nutrients in +the plant parts of both
‘Njalipoovan’ and ‘Palayankodan’. However +their individual
effects were marked. With the increase in the severity of
pruning, +the content of major nutrients in the plant parts

decreased. Removal of more than 25 per cent leaf area prior to
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15 or 30 days of unfurling resulted in a lower nutrient content

of the plant tissues in both the cultivars.

The maximum returns from fruits and the highest total
returns per hectare were given by the control plants in which no
leaves were pruned in both ‘Njalipoovan’ and ‘Palayankodan’. 1t
at all leaf pruning is to be taken up, it is desirable to prune
qnly upto 50 per cent of the leaf area after 30 days of unfurling
of the leaves. The net returns was higher in ‘Njalipoovan’
compared tS"Palayankodan’. Hence ‘Njalipoovan’ was found less
affected by leaf pruning than ‘Palayankodan’ from +the economic

point of view.
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Weather data during the growth and development period of banana

evs. Njalipoovan and Palayankodan

June 1993
‘July 1993
August 1993
September 1983
October 1993
November 1993
December 1993
January 1994
February 1994
March 1994
April 1994
May 1994

Juﬁe 1894
July 1894

August 1894

29.
29.
30.
31.
31.
30.

.50

86
58
30
03
10

08

Relative
humidity

(%)

.81
.60
.43
.13

(mm)

100.
128.
65.

104.

Rainfall

00
00

70

.30
.80
.10

. 80

30

(mm)

__-..—__..._.—_..——__-._—..-____.-.-..--.-——__.-..__.—___.____..___.-.._—._...—.___—___.-.___....___

.30
.30
.30
.00
.30
.10

.20

Cumulative
rainfall



APPENDIY - II

Effect of leaf pruning on the cost of cultivation, net profit and benefit/cost ratic of banana cvs. Hjalipoovan and Palayankodan

N~

HIALIPOOVAN PALAYANKDDAN
Lontrol plants Treated planté Control plants Treated plants
Details Rate MNusber of “Muaber of
labourers  RQuantity Asount  Labour Buantity Aaount Rate labourers Buantity Aspunt Labour GOuantity Roount
8 Rs.84/%br Rs.Ps. Rs.Ps. & Rs.BAf1br Rs.Ps. Rs, Ps.
1, Clearing @580 36 - 3024.00 36 - 3024.00 @280 36 - .3024.00 36 - 3024.00
of land a8 /Lbr 8" /Lbr
2, Earthing up EEOO 30 - 4200.00 50 - 4200.80 EEOO 50 - 4200.00 50 - 4200.00
n /Lbr a fLhr
3« Making irrigation @400 & - 504,00 b - 504,00 B400 b - 304,00 b - 504,00
and drainage cha-  m/lbr a/Lbr
anels (22 channels)
4. Taking pits a100 2 - 1932.00 23 - 1932.00 8100 23 - (932.00 3 - 1932.00
/Lbr {Lbr
5. Planting materials Rs.4/- Rs.3/-
{Considering 51 per - 2257 3028. 00 - 2257 928.00  per - 2257 6771.00 - 2257 617100
aortality ratel plant plant
b. Planting 200/ I - 924.00 {1 - 924,00 A0/ 11 - 924.00 i1 - 924,00
tbr Lbr
7. Shading 200/ 11 - 924.00 i1 - 924.00 200/ 11 - §24.00 i1 - 924,00
Lbr Lbr

18]
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Appendix 11 contd.’

HIALEPOOYAN PALAYAMKDDAN
fontrol plants Treated plants Lontrol plants Treated plants
Details Rate Husber of Hueber of
labourers  Buantity fAmount  Labour Guantity #sount Rate lahourers Buantity HAeount Labour Buantity Aoount
B Rs.B4/1br fis.Ps. Rs.Pg. 8 Rs.B4/1br fis.Ps. Rs. Ps.
8, Compost/dry .
coudung Rs.300/t - 22,57t 86771.00 - 22,97t 6771.00 BRs.3007t - 22,57t &771.00 - 22,57t 6771.00
{10 kg/plant)
%. Eap filling - 1 - 84.00 i - ga.00 - - 1 - B4.00 i - 84.00
10. Cowdung {dry} 8250 9 - 756,00 ? - 756.00 @250/Lhr 9 - 756,00 9 - 138,00
fLbr '
{1, Irrigation after
planting (for 8250 WM - 7896,00 94 - 7895.00 8250 L - 78%6.00 4 - 78%6.00
1 ponth] Onca fibr . fLbr
in 3 days
12. Cost of ferti- 189 o/
lizers plant
Urea 8 Rs,2/90 - 3B7 kg 1122.30 - 387 ko 1122.30 100g/plant - 215 kg 623.50 - 215 ky  628.50
per kg 8Rs.2/90
per kg
gsp 1B0g/plant
fis.5/40 - 387 kg 2089.80 - I87kg 2089.B0 200g/plant - 430 kg 2322.00 - £30 kg 2322.00
per kg 8Rs.5/40
per kg
HOP 360p/Plant )
@ Rs.4/- - 774 kg 30%4.00 TT4kg  3096.00 400 of - 860 kg 3440.00 - B6O kg 3440.00
per kg plant
B Rs.4/-

1%



Appendix [1 contd.

Oy

HIALIPOOVAK

PALAYANKDDAN

Control plants

Treated plants

Control plants

Treated plants

Betails Rate MNucber of Number of
labourers  Buantity Aapunt  Labour Guantity Amount Rate labourers Quantity Amount Labowr Ruantity Asount
& Rs.B4/1br Rs.Ps, Rs.Ps.: # Rs.B4/1br Rs.Ps. Rs. Ps.
13. Fertilizer L
application
1 ZHAP 8200 11 - 924.00 it - 724,00 €200 11 - 924,00 1! - 524,00
fLbr fLbr
2 MAP a200 1 - 924.00 11 - 924.00 @200 i1 - 924,00 11 - 924,00
fLbr. JLbr
14, Irrigation \
atter fertilizer £200 1 - 924,00 11 - 924,00 €200 i1 - 924,00 1 - 924,00
application - /Lbr - fLbr
{for 2 applications}
15. Irrigation during @300
sunser months flbr 235 - 15740,00 235 = 19740,00 B30 235 - 19740.00 235 = 19740.00
fonce in 2 days Hbr
for 2 months)
16. leaf cutting
and transporting - - - - b4 - 3}¥76.00 - - - - 64 - 3376.00
17. Cleaning the
tharnels - b - 304,00 b - 204,00 - b - 304.00 L. - 504,00

€9
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HIALIPDOVAN PALAYAHKDDAN
Controt plants Treated plants ' Control plants Treated plants
Details Rate MNusber of Nueber of
labourers  Buantity Amount  Labowr Ouantity Asount Rate labourers Buantity fAeount Labour Buantity Asount
B Re.B4/1br Rs.Ps. Rs.Ps. € fis.64/1br Rs.Ps. Rs. Ps.
18. Heeding @EOO { §2500
{hand weeding) @ fLbr 100 - 8400.00 100 - 8400.00 o /Lbr 100 - g400,00 100 - B400.00
{4 tiaes) K '
19. Desuckering - 5 - 420.00 6] - 420.90 - 5 - 420.00 5 - 420,00
20, Phorate € Rs.05
{75 g/plant] per kg - 161,25 kg #B68.75 - 141,25 kg BBAB.73 8 Rs.D3 - 161,25 kg B868.75 - 1581.25 kg BBEB.TS
per kg :
21, Bpplication of e300/
pharate Lbr 14 - 1176.00 1 - 176.00  B300 14 - 1176.00 14 - 1176.00
{thrice) fLbr
22. Propping 8100 23 - 1932.00 23 - 1932.00 €100 23 - 1932.00 23 - 193200
' JLbr Jibr
23. Cost of propping 8 Rs.4/-
materials fplant - - B8600.00 - - 8600,00 @Rs.4/ - - B8400.00 - - 8400, 00
fplant
24. Bunch toveriag e100
with dry leaves fthr 23 - 1932,00 23 - 1932.00 @100 3 - 1932.00 23 - 1932.00
inrapping) fLbr
25, Irrigation/watering - b - 904.00 b - a04.00 - b - S04.00 b - 304.00
26. Harvesting and 100 3 - 1932.00 23 - 193200 @100 3 - 1932.00 3 - 1932,00
transporting f1br fLbr
27, Interest on @101 per
working capital annua 9913.19 10450.79 9920.93 10458.33
Total expenditure incurred 105045.04 114958, 64 115043.78

g |



gppendix 11 contd.

Hjalipoovan Lolo Ly LiI2 Lil3 Loy
Returns Rate Yigld Yigld fmount Yig}d Yield flaount Yigid : ﬁigld Anount Yigld Yig}d Aspunt Yigld Yie}d feount
1 ha pl ha pl ha . M ha pl ha
(kg) Rs.Ps  (kg) {kgi Rs.Ps (ko) {kg) Rs.Ps *  (kg) {kg)  Rs.Ps, (k) {kn} fis.Ps.
1. Incose fron @Rs.&/- g.62 18533 {1f198.00 5.i6 11094 66564.00 6.17 13265 79593.00 6.69 14383 86301.00 4,68 10052 60372.00
bunches per kg
2. Income fros @Rs.4/- 3.87 B30 3328200 331 7116 28446.00 3.43 7374 29498.00 3.87 8320 33282.00 3.12 6708 26832.00
sucker per SCuker
3. Income fron 840 Ps
leaves per leaf - - - - - - - - - - - 2,83 46934 178140.70
Total incose 144480. 00 93030, 00 §109091.00 §19383.00 115364.70
Total expenditure 109045. 04 114958.64 114958, 44 114958. 64 114958. 64
Het profit/loss Profit Jo434. 96 Loss 19928.b4 loss  5B67.44 Profit  4624.36 Profit 406,06
Benefit/Cost ratio 1,32 0.83 0,95 1.04 1.00

g%



Appendix I1 contd,

Kjalipoovan Lolp © Lyplg L3Iy 319
Returns Rate Yigld Yigld Raount Yig}d Yigld Raount Yigld Yigld fmgunt Yigld Yigid faount  Yie
pl h pl ha pl ha pl hax pl
(kg) {kg) Rs.Ps (ko) {kg} Rs.Ps  (kp) (kg) Rs.Ps  (kg) {kg)  Rs.Ps, (kg
1, Incose froa ERs.6/- £.83 10384 62307.00 5,29 11373 6824100 3.19 6858 41151.00 ™ 3.9 8406 50439.00 %
bunches per kg
2. Incoae from @Rs.4/- 3.56 7654 30616.00 .48 7912 31648.00 2.30 5375 21500.00  3.00 6450 25800.00 3
. suckers per scuker
3, Income from 860 Ps
leaves per leaf  20.47 44440 26664.30 20,65 44397 26638,50 21.16 45494 27296.40 20.58 44247 26548.20 20,
Total incose 119587.30 126927.730 89947.40 102787.20
Total expenditure 114958. 64 114938, 64 114958, 64 114938. 64
Het profit/loss Profit 4628, 66 Profit  11568.84 Loss 23011.24 Loss 12171.44
Benefit/Cost ratio 1,04 1.10 0,78

0.89




Bppendix II contd.

Palayankodan Loly L1y Lylo Lyl3 Lo
Returns Rate Yigld Vie]d Aagunt  Yield Yie}d fmount Yigld Yield Amount Yigld Yigld feount Yigld Yield faount
pl ha pl ha pl ha pl ha pl ha
(kg) (ko) Rs.Ps  (kag) (kg) Re.Ps  (kg) {kg} Re.Ps (ko) (kg)  Rs.Ps.. (kg {kg} Rs.Ps. .
1. Incose from E€Rs.3/- 9.43 20274 101372.50 7.4 15931 79657.50 B.31 18296 91482.50 B.57 18425 92127.50 6.4 13781 £8907.50
bunches per kg
2. Incoae fros €Rs.3/- 3.69 7933 23800.50 3.06 6579 19737.00 3.38 7236 2178B.70 3.62 7788 23365.00 2,87  blh0 18479.25
suckers per scukers
3. Income froa @60 Ps
lraves per leaf 17,33 37259 22385.70
Total incape 125173.00 97394.50 113231.25 113492.50 109772.45
Total expenditere 109130.18 15649.28 115043.78 115043.78 115043.78
Het profit/loss Profit 16042.82 Loss 9070.28 Lloss 1792.53 Profit  44872.00 Loss 9211.33
Benefit/Cost ratio 1.15 0.86 0.98 1.00 0.95

L34



pppendix 11 caontd.

Palayankodan Lolg . Lpi3 L3]y 131y L1,
Returns’ Rate Yig}d Yigld feount Yig}d Yigld finount Yig}d Yigld Reount Yigld Yigid Amount Yig]d Yigld Rsount
pl ha pl ha pl ha al ha pl ha
{kg) {kg) Rs.Ps  (kg) {kg) Rs.Ps (ko) {kg) Rs.Ps . {kg) (kg)  Rs.Ps, {(kg! (kg) fs.Ps.
1. Incoge from @Rs.0/- 7.10 15265 74325.00 7.11 15286 76432,50 4.22 9073 49365.00 4.38 9417 47083.0 5.90 12685 63425.00
bunches per ko
2. Incose from ERs.3/- 3.19 6853 20539.50 .25 6972 20946.50 1.88 4031 12094.00 2.44 5246 19738.00 2.63  S4t44 1693125
sutkers per scuker

I. Incoae fros B840 Ps

leaves per leaf 18,50 39775 23B65.00 18.17 39065 23439.30 19.00 40850 24510.00 17,50 37625 22575.00 17,25 37087 22252.30
Total incose 120749.50 120818, 30 81969.00 85398, 00 102608, T3
Total expenditure - 115043.78 {15043.78 115043, 78 115043.78 115043.78
let profit/loss Profit 5705.72 Profit -;774.52 loss  33074.78 Loss  29645.79 Loss 12435.03
Benefit/Cost ratio 1.05 1.05 0.71 0.74 0.87

2%l
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ABSTRACT

The investigation on ‘Reguiation of leaf pruning to
6ptimise leaf and bunch harvest in Musa (AB group) NJjalipoovan
and (AAB group) Palayankodan' was conducted at the Department of
Horticulture, College of Agriculture, Yellayani,
Thiruvananthapuram during 1893-'94 in order to study the effect
of leaf pruning on growth, yield and fruit guality of

‘Njalipoovan’' and 'Palayankodan’ bananas.

Studies revealed that the plant height in *Njalipoovan’
was comparatively less affected by leaf . pruning than
*Palayankodan’. Plant height in both the varieties was higher
with less severe pruning treatments. The plant girth, total
number of leaves per plant and phylachrn were not influenced by
the leaf pruning regimes imposed. Leaf longevity increa;ed
slightly with the severity of pruning. ‘Njalipoovan’ responded
more +to leaf pruning than ‘Palayankodan’ with regard +to leaf

longevity.

The functional 1leaf area leaf area index and leaf
area duration decreased significantly with the severity of leaf
pruning in both the cultivars. Leaf pruning, after 15 days of
unfurling, less adversely affected the relative growth rate in
both the cultivars. The time taken for bunch emergence increased

and the time taken for bunch maturity decreased, when the extent
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of lamina removed was more or the period of retention was short,
in both *NJjalipoovan’' and ‘Palayankodan’. The crop duration in
*‘Njalipoovan’ decreased when the period of retention of leaves

was longer.

The sucker production and dry matter production in both

the cultivars were higher with lesser severity of pruning.

4

The bunch characters of ‘Njalipoovan’® were less
adversely affected by the leaf pruning treatments imposed than
‘Pélayankodan:l The number of hands, fingers, bunch weight and
yield per hectare in both the cultivars decreased with the
increase in the severity of pruning. The finger length, finger
girth, . finger weight, peel weight, pulp weight and pulp/peel
ratio of +the fruits were also adversely affected by severe
pruning +treatments. Abnormalities in fruit shape and fruit
f£illing were observed as a result of the leaf pruning treatments

in ‘Palayankodan’.

The frui£ quality of cv. Palayankodan was more affected
by severe pruning than that of cv. Njalipoovan. In both the
cultivars, severe pruning treatments resulted in decreased
quality in terms of TSS, reducing sugars, total sugars and

sugar/acid ratio. The acidity of the fruits was not
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significantly affected in ‘Njalipoovan’. The non reducing sugar
content and the green life of the fruits decreased with 1increase
in the extent of leaf .area removed but the time of pruning had no

significant influence on these characters.

The content of major nutrients in +the plant parts
decreased with she increase in the severity of leaf pruning. The
cost of cultivation was higher in the treated plants. The
returns from fruits and the total returns per hectare was highest
i the coﬁ%rol plants. The net returns was higher in

*‘Njalipoovan’ compared to ‘Palayankodan’.

The studies +thus indicated +that in general, leaf
pruning was not a desirable practice from the economic point of
view in ‘Njalipoovan’ and ‘Palayankodan’. However, the loss of
lamina upto 50 per cent after 30 days of unfurling had less
deleterious effects compared to more severe loss of leaf area.
*Njalipoovan’ exhibited more ability to withstand the adverse

effects of leaf pruning than ‘Palayankodan’.
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